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SPECIAL MEDICAL SERVICE IN THE* 
DEFENSE PROGRAM" 

By Captain Charles S Stephejcson (MC), U S Navyf 

The effects of Avar or pieparation for defense have always posed special 
scrMce problems for medical men, for wherever the armies of the many 
warring Nations have fought there also the soldier-surgeon-physician, men 
of genius like Ambrose Pare, Dominique Larry, Sir John Pi ingle. Sir 
Ronald Ross, Major Walter Reed, and countless others, have carried their 
skills to the battlefields in an effort to prevent illness and to mitigate the 
suffering of the Avounded 

The AA'hole map of this World Wai is being so speedily leshaped by the 
ebb and floAV of British iiaA^al might and German military power that it is of 
the utmost importance that at least a fcAv of the special service problems 
confronting the military surgeon be catalogued and brought to the attention 
of the leaders in the civil medical profession, for without your cooperation, 
the Army and Navy medical officers will be handicapped 

The Franco-Prussian War of 1870 provides the first record of a war in 
AA'liich more men Avere lost from military action than from disease A 
similar record Avas established in the Russo-Japanese War of 1904 Despite 
the epidemic of influenza in 1918, the World War I was the first war in 
Avhicli the forces of the Unit'^d States had feAver deaths from disease than 
from battle casualties, although for the Entire Army at home and overseas, 
the dea'ths from disease Avere preeminent ^ 

In order to emphasize tlie importance of communicable diseases, it is 
Avell to revicAV briefly some of the experiences of the 1914-1918 World War 
and to indicate Avhat may be expected m event unfortunate contingencies 
force upon this Nation the mobilization of large numbers of men 

« 

* Read at the Boston meeting of the American College of Physicians, April 24, 1941 
t In Charge, Division of Preventive Medicine, Bureau of Medicine and Surgery, Navy 
Department, AVashington, D C 


Copyright, 1941, by The American College of Physicians 
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rViWiAJ. >TrrriLNi:oN- 


hi the United State’s Anm for the peimel 1144 1918, the largest rani- 
h^r of pripi.irj. admission*. f<jr the cnmnuinicnhlc dieea?e> was recorded ioi 
inflnen/a. \tncrtal d^en'-t-, rmunjK and juca’slcs. Influcn/a. Uihcrciilosis, 
nie.psles, and ccrthrr>«pjnai nuningiti-' were the leading causes of death 

'J'ahlt I shfAV", the nninher of pninaie arinn-s^jons, the rate.- [icr 1.000, 
and day> lo-t from diitj tor :lu I* \rnu from April 1. 1917, through 
Dtcunlar 31. hd9, in all art.ss of the United ‘^taic-. Alaska, and Europe, 
tNchi-i\( of Rirsvia Tlie tot.d mean annna! strength of ilit U. .S Arnn was 
4.128, *79, with 2,2 '^,389 in the I'nitcd State- and 1.605,796 in Europe. 

'la’nh 2 ci^mtain^ the '«nme inform »l!on for the U S Xaw for the 
i.aNndar sear- 1917. and 19E' 

Inftrtmn* of the te-jjlratore tract were .unong the leading cau^es 
of ‘•ickiu-- ,md dt.nh m ho;h ‘hi \rrm and the Xav\ riming this jienod 
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lAnii: I {Cofihnucd) 



Priimrj A(Iinic--ians 

Da>s Lost from Dut> 

Niiinbpr 

Anniiil 
Rate per 

1 000 

Number 

Sick 

Days 

Noncffcclivc 
Ratio per 
1,0001 

D\centcrv (all), diarrhea, enteritis, and 





colitis 

92,512 

22 4 

1,060,229 

7 

Unitetl Stales 

39,854 

17 8 

■232;241 

3 

Lurojic 

48,202 

28 9 

793,972 

1 3 

Tuberculosis of lungs 

33,249 

80 

3,385,053 

2 2 

United States 

27,274 

12 2 

2,636,722 

3 2 

Europe 

4,877 

29 

6771169 

1 1 

German measles 

17,378 

4 2 

211,645 

1 

United States 

16,167 

7 2 

197;330 

2 

Europe 

Malarial le\ ers (all) 

579 

4 

8,505 

4 

15,555 

38 

194,529 

1 

United States 

10,510 

47 

130,673 

2 

Euro]Je 

950 

6 

20,477 

4 

Scarlet fc\er 

11,675 

28 

498,190 

3 

United States 

9,038 

40 

382;628 

5 

Europe 

2,370 

1 4 

106;877 

2 

Diphtheria 

10,909 


317,050 

2 

United States 

5,884 


144,452 

2 

Europe 

4,860 


168,100 

3 

Meningitis, cerebrospinal (epidemic) 

4,831 


268,164 

2 

United States 

2,878 


150,386 

.2 

Europe 

1,848 


114,110 

2 

Chickenpov 

1,757 

4 

31,534 

4 

United States 

1,208 

5 

21,443 

4 

Europe 

388 

2 

7,582 

4 

Tj phoid fever 

1,529 

4 

109,374 

1 

United States 

546 

2 

28,587 

4 

Europe 

885 

5 

76,649 

1 

Smallpox 

853 

2 

24,275 

4 

United States 

780 

4 

21,890 

4 

Europe 

24 

4 

1,110 

4 

Trench fever 

798 

2 

34,098 

4 

United States 

11 

4 

674 

4 

Europe 

786 

5 

33,402 

4 


^ Total mean annual strength «= 4,128,479, United States (including Alaska) = 2,235,389, 
Europe (excluding Russia) = 1,665,796, other (Philippine Islands, Panama, etc ) = 227,294 

, XT ir i total days lost X 1,000 

* Noneffective rate = t-tt i— : rr “ 365 

total mean annual strength 

* Respiratory diseases include influenza, bronchitis, lobar and broncho-pneumonia and 
pneumonia, unclassified 

* Rate per 1,000 less than 0 1 


Influenza, bronchitis, and pneumonia combined were responsible for 1,326,- 
306 admissions, giving a rate of 25621 per 1,000 There were 50,042 
deaths, or a death rate of 9 67 per 1,000, and a case fatality rate of 3 8 per 
cent These diseases accounted for 19,293,711 sick days during this period, 
or a noneffective ratio of 10 03 per 1,000 * The 10 diseases responsible for 
the greatest number of sick days in the Army and Navy are listed in table 3 
A total of 39,082,365 sick days was recorded for these diseases 

* Reports of Surgeon General, U S Navy, for 1918, 1919, and 1920 
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Tvmr II 

Admissions and Dajs Lost from Dut\ for Certain Infection^ Dih-'cci, U. S Cilcndir 

Ycarr, 1917, 1918, andlQlP 


I’nniin \dn'5- j Dot L/'’* i-f’”? !>«> 



. 

Respiratory di'cases 

Influenza 

Bronchitis 

Pneumonia (all) 

V’^enereal diseases (all) 
Gonococcus infection 
Svphilis 

Cfhancroidal infections 
Muinns 


Measles 

- 


DjKiUtrv (all), di.irrhta, cnttriiis .uid 
roliti*: 

1 ulwrcolosis 
fkrman mtiilcs 
Malarial fevcr*i (all).. 

ScarRi fever 
Diphtlicna 

McnuiffUis c< r< firoipin il (epakmic) 
C‘tri'Uro''pin il fu\< r 
rincl-i npox 
I vpl'wd fevtf 


NiMjCcr 

1 Ah'*!' j{ 

j Rsir i>*' 

! 1 000 

f 

1 'Nupjlie* 

r>nf 

i Nt'rriic. 'Iw- 
t Rl.s fv*' 
j 1 <v» 

200,950 

WEBM 

2,350,873 

1 5 87 

151,916 

KE SH 

1,366.625 

3 37 

.32,525 

Km 

374 .980 

0 98 

16.518 

15 76 

509,250 

1 33 

90,700 

86 53 

1,248,188 

3 26 

56,155 

53 58 

M7.326 

1 69 

13,350 

12 74 

R 

08,838 

1 01 

20.095 

20 03 

P 

02,301 

0.33 

33.1S5 

31.93 

j 

30.120 

1 61 

15,6<!7 

14 97 

• 

21.909 

0 59 

6.399 

6 11 


67.016 

n m 

4,180 

.3 99 


r.9,6'*3 

1 .40 

6.380 

6 10 


>4,008 


7.327 

6 09 

1 

>3,237 

KI^K 

2.594 ‘ 2 17 

1 

>2.‘-‘17 i 


2.85S - 2 73 


k522 


405 

39 


17.118 ■ 

0(i| 

1,095 

1 02 


0 18 

618 

59 


I ,H1 

0ii3 

167 

16 



dot 

01 

09 


K7-f 

Of***: 
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TAmc III 

Ten Leading; Causes of Disability as Expressed by Numbers of Sick Days 


.*\rm\ 

Sick 

Da\s' 

Navy 

Sick 

Days* 

Influenza 

10,676,172 

Influenza 

1,366,625 

Gonorrht.i 

3,903,303 

Gonorrhea 

647,326 

Mumps 

3,884,147 

Mumps 

630,126 

1 hbcrculosis, (lungs) 

3,385,053 

Tuberculosis 

569,683 

Bronclntis 

3,287,643 

Pneumonia (all) 

509,259 

Pneumonia (all) 

3,079,023 

Syphilis 

398,858 

S\ phihs 

1,927,901 

Bronchitis 

374,989 

Mc.asles 

1,877,941 

Measles 

224,909 

D\sciucr\ (all) 

1,060,229 

Chancroid 

202,304 

Chancroid . 

973,614 

Malaria (all) 

103,257 

Total 

34,055,029 

Total 

5,027,336 


1 April 1, 1914 to December 31, 1918 
® Calendar years 1917, 1918 and 1919. 


to epidemic conditions incident to outbieaks of a highly virulent form of 
influenza among troops in transit As a rule, the epidemic attack rate on 
board ship was comparatively low, 16 3 per cent for battleships, 26 2 per cent 
for submarines and destroyers, and 8 8 per cent for transports The epi- 
demic death rate on battleships was 7 3 per 1,000, on submarines and 
destroyers 7 9 per 1,000, and on transports 2 2 per 1,000 

There w ere, however, notable exceptions such as the U S S Pittsburgh, 
which encountered the disease in Rio de Janeno and had approximately 80 
per cent of its personnel affected The U S S Yacona furnished another 
exception with approximately 80 per cent of its personnel attacked The 
origin of the epidemic of influenza on board the U S S Yacona was New 
London, Connecticut 

A partial explanation of the variation m the rates for influenza afloat 
and ashore is that the Fleet is largely protected by a quarantine of recruits 
for about eight weeks at a Naval Training Station before the men are trans- 
ferred to sea The Naval Training Stations are also more exposed to in- 
fection from contact with civilians, winch invites epidemic invasion 


Table IV 

Ten Leading Causes of Death, United States Army Death Rates per 1,000 


1917 


Measles 1 44 

Lobar pneumonia 1 20 
Meningitis (epidemic) 50 

Bronchopneumonia 36 

Crushing 22 

Suicide 21 

Tuberculosis (all forms) 20 

Drowning IS 

Appendicitis 12 

Fracture, simple 09 


1918 


Influenza (all) 9 14 

Lobar pneumonia 3 34 

Bronchopneumonia 2 71 

Measles 59 

Meningitis (epidemic) 47 
T uberculosis (all forms) 38 
Pneumonia, unclassified 18 
Crushing 13 

Bronchitis 17 

Fracture, compound 17 


1919 


Influenza (all) 1 76 

Tuberculosis (all forms) 1 SO 
Bronchopneumonia 1 37 
Lobar pneumonia 1 02 

Meningitis (epidemic) 34 
Fracture, compound 21 
Fracture, simple 18 

Crushing 16 

Suiade IS 

Appendiatis 12 
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For the Nav} as a ^^Ilolc, tlicrc were 102.847 '^ick (la\5 from scat let 
fever and 75,522 sick days from diphtheria for the \cais 1917, I9IS, and 
1919 Nav}* ships may ^islt pmts where health authontus ha\e neglccttd 
w'idespread immunization and should serious o\ercro\\dmg again become 
necessary, theic is c\cr} reason to expect that this e\*penencc will be repeated 

Following a recent epidemic of diphtheria m Halifax an cxtensi\c sur\e\ 
revealed the fact that onl\ one person in five was immune to the disease 
Immunity was no higher in the mihtar\ and na\al forces m and about ilie 
city Inquir\ rc\caK that there is a general belief among health oflicials that 
most adults arc immune The incidence rate for diphtheria has been low in 
both Canada and the United States for several \ear>, and the health au- 
thorities have not been much conterned over possible epidtnncs from this dis- 
ease. It is reasonable to believe, however, that large mimberi. of nun of mili- 
tary age in the United States are non-imiminc« Fortunati Iv , till*, disea'^t can 
bc quicklv contiolled by wides{»read mimunizalion with dlphtluna io\f>id 
lhi«i metiiod of control will greatly reduce the earner pnibltni which pre- 
vailed ill 1918 

The ten leading c.iu-es t>f niorbidilv and niorialitv for the I . S X.ivy 
for the }ears 1917. 1918, .and 1919 appear m tabks 5 aiifl 6 
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It should be remcmbcicd that the pieparation foi defense oi Ibe waging 
of war has ah\a}s been attended b} an inciease in the prevalence and often 
a shocking inciease in the \ iriilencc of disease This is brought about by the 
rapid spiead of infection incident to conditions of mobilization and transpoit 
of coiuhal tioops from widely separated paits of the world In the civil 
population of Europe, now subjected to all the hazards of war, fatigue, 
famine, lade of sanitation, and inadequate medical care are the detonators for 
cxplosue epidemics. Just ^\hcn the epidemic explosion may be expected is a 
matter of graA c concern to epidemiologists 

The late Hans Zinsser,- basing his reasoning on experiences in the 
mobilization camps in 1917, pointed out that outbreaks of epidemics are al- 
most iiic\ liable vhen large numbers of men from all over the country are 
brought together in camps under circumstances which call for arduous physi- 
cal and disciplinary training jMuch contiol ovei the epidemic intestinal 
diseases such as U phoid and dysentery can be exerted by suitable preventive 
measures, but the situation uitli regard to respiratory diseases is more dif- 
ficult In such conditions as measles and mumps neither prevention nor 
tieatment can be much better controlled than formerly 

Zinsser was coiiMiiced that the unimpeded flare-up of infectious diseases 
among young militaiy units is stimulated by two factors the too rapid bring- 
ing togethei of large numbers of susceptible young men with large numbers 
of carriers of the various respiratory oigamsms and the quite natural but too 
energetic efforts to force military training and the physical hardening process 
at a pace too strenuous for the relatively soft reciuit 

Military mobilization presents a diallenge and an opportunity Avail- 
able epidemiologic information must be utilized in planning each step of the 
assembly and care of the new recruits The behavior of epidemic disease 
under the different circumstances which develop must be caiefully recorded 
and analyzed Only by immediate concentration on these two objectives will 
it be possible to profit fully from the unique epidemiologic opportunity fur- 
nished by mobilization ^ 

Since the war of 1914-1918, there has been a general strengthening of 
many public health measures, such as child health, tuberculosis, and the con- 
trol of communicable disease including venereal disease control programs 
The major success of these efforts is based on reporting, yet the reporting 
of disease is so unsatisfactory in the civil communities that Dr Gallup ^ has 
seen fit to take a nation-wide poll on the extent of last winter’s epidemic of 
colds and “ flu ” and concludes as follows “ The probable dimensions of the 
last winter’s flu epidemic are indicated for the first time in a survey by the 
American Institute of Public Opinion Questions put to a cross-section of 
several thousand men and women in all parts of the country — ^the results of 
which will be of particular interest to the medical profession — ^point to the 
following conclusions 
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I. That fully a fourth of the adult population suffered from flu or ffripne 
during the last winter. W hen this figure is applied to the total adult 
population of more than SO millions, the Institute suney indicates 
that at least 20 million adult Americans were afifected bctw'ecn Or- 
tober and March 

2 This survey did not include persons under 21 \ears of age which would 
mean an additional 12 or 13 million cases, asMimiinr the same rate of 
incidence as among the older people 

“ 3 Inadequacy of the norma! health records on the subject is indicated In 
the fact that only one person in three w’ho reported ha\ mg had the flu 
said he had called a physician 1 he remainder said they had doctored 
themsches — either because ‘ it wasn't senous enough to call a doctor ’ 
or ‘ because we couldn’t afford one ' " 

'Hiis poll further itporls " For the first time in Ihiitcd Stnlcs luston 
It has been possible to chart the extent of America's \o 1 health problem-- 
colds and flu 

“ More than 50.000,000 adults suffered from colds Mon than 20,0nC),- 
000 W‘cie aflVcied by flu The leason, of course, is that most t.iscs of flu 
— and the o\et whelming majority of colds—arc simply iu\tr reported tf» 
doctor.sand health anthorillcs 

*• Here arc findings from the Institute .Sur\t) which will gr\t nndlnd 
and health authorities ‘<onie of the first t\ideme ever ohianud on tin uki- 
dcnce and cost the two admnits thronghiait tin -5K htatc s J In', tm iii- 
tliat mcMC than 50.000,(^00 adults lo>s ,,f vnahtv , « ftuit n. \ or w.-rJ . 

ing tune b' cause of colds in the last sK rncjutro . \ sumir'g the ^ tnu 

rate of incnkiuH ;nnoag thos» under 21, th*' rt uIn p )mt lo .r to? d nf r-hoin 
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Santo Domingo Due to the acquisition of the new Bases, theie is excellent 
reason to predict an incicasc in the number of cases of malaria among the 
militaij forces TIic leason for this appichcnsioii is that malaiia is endemic 
m some of the aicas where the Bases are to he located and the native popu- 
lations w ill he difiicult to control 

Should this prediction fail, it will be due entiiely to the fact that the 
Arm} and Na\} medical forces and the health agencies have been able to 
accomplish a huge task of malaria contiol 

The nnpoitation of laigc numbcis of tioops and cnihan workmen to 
these Bases presents a leal pioblem now’ because malaria earners may start 
an epidemic and thus dcla) the construction of the Bases and the training of 
the troops Of cuihan concern is the return of these troops and laborers to 
thcii home communities Thcie is the e\er-prcsent piospect that some of 
them may become earners and sei\c as a focus of an epidemic of malaria m 
aicas w’here malaiia has not existed for many }ears There is a real short- 
age of competent medical and cngineeiing peisonnel to handle malaiia control 
problems f oi the armed forces and an equally impoi tant shortage of experi- 
enced medical pci sonnel to cope w ith a malaria epidemic m an area previously 
free from this disease Foi seveial yeais malariologists have noted the oc- 
currence of malaria in aieas m the United States free of the disease and 
many ha^ e speculated on the possibility of a return of malaria to these areas 
It is advisable to redirect the teaching of malariology m the medical 
schools and to encourage the strengthening of the malaria control units in 
key localities to pre^ent unnecessary deaths fiom malaria There is need 
for intensive research on a more simple but reliable method of diagnosis, 
such as a precipitin test or skin reaction The armed forces need a vaccine 
against malaria or a reliable drug for prophylaxis Little progress has been 
made in the chemotherapy of malaiia since the introduction of atabrin 

Yellow Fever 

Since one insect-boi ne disease has been mentioned it is advisable to invite 
attention to the fact that yellow fever cannot be dismissed from the problems 
which must be met It is now known that the “ jungle type ” of yellow 
fever is endemic in certain tropical ai eas and that at least one important out- 
break of the disease has occurred in the Anglo-Egyptian Sudan Little 
official information is available on this epidemic 

Yellow fever has for several years been a matter of concern to the Na- 
tional and some State health organizations because of the increase in airplane 
travel and the possibility that either infected travellers or infected mosquitoes 
introduced into the United States might result in a very dangerous situation 
It is reassuring to know that a vaccine is now available which produces 
lasting immunity, that it is available in considerable quantities, and that 
facilities for its manufacture can be speedily expanded 

The Army and Navy are vaccinating both the military and civilian popu- 
lations ordered to areas where yellow fever may be endemic 
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Tjphtjs IS showing nici cased activity in eastern Em ope, ^ Spain,® and 
China '• An increase of t}i)hus A\as noted in 1939 and 1940 in paits of 
'J'liikc}, llnlg.iiia, and YugoslaMa,' and more leceiit unotlicial information 
indicates that tlicie is a sharp use in Poland and pails of Russia The dis- 
ease has appeared in parts of Gcimany, wlieic it has not been endemic, not- 
ahh in E.ist Prussia and Polish Silesia Tlicie was a small epidemic m 
Mecklenhuig in Maicli J940 

An outbieak of d}seiiter\ compaiable with that of World War I was 
repotted in the German Ann) duiiiig the Polish Campaign of 1939 ' and m 
the French piison camps in 1940® 

In 1939, out of a total of 15 count! les in the War Zone, 7 showed some 
increase in Uphold fe\cr. as did Australia, Japan, and the United States^ 
It lb expected that typhoid fc\ei will remain a i datively minor problem m 
the armed foiccs of the United States at home, but increasing vigilance is 
necessan in the newh acquired Bases and in mihtaiy and industrial con- 
centrations 

The mo^cnlent of population which occuned in England when the Wai 
began m 1939 was the gieatcst since the time of the Great Plague of 1665, 
w hen London w as emptied of about 2/3 of its population The total evacua- 
tion is reported to be in excess of 1,270,000, including childien, expectant 
mothers, and the blind and crippled This dianged environment was ex- 
pected to result 111 an increased prevalence of the communicable diseases 
Inadequate sanitation, heating, and ventilation, and overcrowding of the 
bomb shelters and temporary quarteis complicated the health problem and 
w'ere thought to invite the spread of certain diseases Increased foci for 
tuberculosis i esulted from the limitation in hospitalization of the tuberculous 
An unusually severe w'lnter, shortage of fuel, and the black-out conditions 
encouraged the spread of respiratory infections These factors augmented 
the health hazards of war resulting fiom mobilization, air raids, changes in 
Avork hours and dietary habits, lack of sleep, nervous strain, and increased 
fatigue especially noted among the industrial workers 

Fortunately, there has not been the general increase in infectious diseases 
that w'as pi edicted at the beginning of the battle of Britain The incidence 
of respiratory infections was somewhat higher than usual, but there was a 
significant reduction in the number of reported pneumonia deaths This 
has been attributed to the use of sulfanilamide and related compounds ’ 

Both influenza and cerebrospinal meningitis have been widespread In- 
fluenza IS not a notifiable disease m England, hence the incidence record of 
this disease is in the same class as the American experience The number of 
reported deaths from influenza up to March 1940 was higher than the ex- 
pectancy for the season Influenzal pneumonia is being reported 

Previous reporting of cerebrospinal fever in England and Wales has 
never approached the 1939-40 figures ^ The unofficial reports for the first 
SIX weeks of 1941 indicate about the same degree of prevalence Case fatal- 



12 


CHARLES S STEPHENSON 


ity vanes greatly in different parts of the country, but on the whole is much 
less than in 1914-18 when the fatality among civilians was about 60 per cent 
and in some localities as high as 80 per cent Case fatality for the 1939- 
40 ^-41 ’’ period is from 10 to 12 per cent However, private reports in- 
dicate a mortality of 30 per cent from cliildren groups in ceitain communities. 

An Associated Press despatch dated January 7, 1941,® quoted Sir Wil- 
liam Jamison, Chief Medical Officer of the Health Ministry, as reporting 
increases of cerebrospinal meningitis, pneumonia, typhoid fever, and dysen- 
tery for England and Wales for the year 1940 

Conflicting opinions are encountered on the incidence of neuropsychiatnc 
disorders and this uncertainty will probably remain until the official figures 
are released 

The latest published information from Great Britain (1940)^ indicates 
that the health of the Army is good except for epidemics of German measles, 
influenza, and cerebrospinal fever The occurrence of cerebrospinal fever 
was sporadic and showed a fatality rate markedly lower than for the War of 
1914—18 Certain treatment centers are reporting an increase in veneieal 
disease, but the prevalence in the defense forces is not considered comparable 
with the early stages of World War I 

What Should Be Done 

Due to the geographic location of the United States and the present focus 
of war, none of the organizations of the warring nations is quite applicable 
to the American form of government or to the mental attitude of our people 
Large areas of this country obviously need no protection, either because they 
contain no vital industrial facilities or they are so sparsely populated that no 
foreign power would waste aircraft and other costly weapons upon them 
However, almost every large community has vital activities, such as indus- 
trial establishments, transportation centers, and administrative offices, and 
they would be considered worth the attention of the parachutist, alien 
saboteur, or a few bombs In each of these localities effective organization 
of both protective and medical facilities is necessary, not only to save life but 
for the effect on national morale 

The fullest possible use should be made of existing local, state and na- 
tional official organizations, such as the Red Cross, Boy Scouts, American 
Legion, etc The police and fire departments should be the nucleus of the 
local civilian organization 

Suggested Oi ganization fot the City oi Local Govei nment 

( 1 ) The evacuation 

(2) Transportation, ambulances, private cars, boats, drivers 

(3) Public utilities Security, maintenance, and repair of power sys- 
tem Water and sewage systems, gas and telephone systems 

(4) Regional food depots 
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(5) Bomb-proof sheltets 
{6) Casualt} scr\iccs 

(o) Fnst-aid posts 

(&) Ho'^pitals The expansion of existing hospitals The con- 
struction of new facilities 

(f) Shock anti heinoiihagc service Plasma pioduction 

(7) Special serMccs 

(o) Coninninicalions 
(b) Reporting Liaison 

(S) I'lrc 

(n) Fiom mcendiar} bombs 
(6) Ordinary fire protection 

(9) Police 

(fl) Ordinary law enfoi cement 

(&) Speciall}' trained persons for the detection of saboteurs 

(10) Sanitation 

(o) Usual supei vision 

(b) Decontamination of gassed aicas 

(11) Disaster relief 

(a) Emergency caie of wounded 

(b) Care of the dead 

(c) Rescue 

(</) Demolition of unsafe structmes 
(c) Road cleaiance and maintenance 

(12) Personnel 

(a) Physicians, nurses, dentists, stretchei beareis, laboratory and 
other technicians, orderlies, and clerks 

(13) Equipment and supplies 

The details of the local functions are obvious and need no further 
elaboration, but organization should be such as to meet the anticipated needs 
of the local situation 

Suggested Oi gaursahon foi the State Government 

(1) The transportation and care of the clironically ill, hospital popula- 
tions, and all evacuees 

(2) A greatly augmented statistical service for the handling of mor- 
bidity and mortality statistics (tliese data should be current and 
leceive wide administrative distribution ) 
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(3) The rapid evacuation of civilians whose occupations are not essen- 
tial to the efficient operation of tlie country should an air attack 
warning be received is one of the obvious sei vices to be rendered in 
order that the maximum use might be made of hospitals and medi- 
cal services for possible wounded This would include the children, 
the old, the infirm, and expectant mothers 

What Has Been Done 

Almost a year ago, April 26, 1940, the Surgeons General of the Army 
and Navy invited the Division of Medical Sciences of the National Research 
Council to “ stand by ” to assist the Armed Services in preparing for the 
emergency ® About the middle of May, 1940 the Surgeons General of the 
Army and Navy requested Dr Lewis H Weed, Chairman of the Division of 
Medical Sciences, National Research Council to establish special committees 
to act in an advisory capacity to the two Armed Services At the early meet- 
ings of these committees, many problems relating to other branches of medi- 
cine and pertinent to military affairs were presented and it was quickly 
realized that it would be necessary to appoint committees to explore the whole 
field of medicine In all, seven mam committees have been appointed, under 
which 34 sub-committees are operating 

The meetings of these committees are attended by liaison officers from 
the several military and civil agencies requiring their services These com- 
mittees have accomplished a splendid service, including the preparation of 
many Manuals and recommendations, and the service will be expanded with 
the acquisition of additional funds 

The American Medical Association has undertaken the huge task of 
determining the number of physicians available for service, tlie codification 
and classification of their special training, and other pertinent data 

The Health and Medical Committee was established by Order of the 
Council of National Defense dated September 19, 1940 The Order reads 
“ It will be the responsibility of the Committee to advise the Council of Na- 
tional Defense regarding the health and medical aspects of National Defense 
and to coordinate health and medical activities affecting National Defense ” 
This Committee was transferred to the Federal Security Agency on Novem- 
ber 28, 1940 The order of tiansfer stated, “ such committee shall 
hereafter exercise its duties and functions under the direction and super- 
vision of the Federal Security Administration ” This Committee has 
appointed six sub-committees, one of the most important of which is the 
Subcommittee on Industiial Health and Medicine The delibei ations of this 
Subcommittee have produced recommendations which will lesult in the im- 
provement of industrial health practices and reduce illness from manufactur- 
ing processes 

The Navy is engaged in an intensive progiam of tiainmg medical officeis 
in mdusliial hygiene and industrial medicine When their training is com- 
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plclc il pl.innccl to set up an Indusliial Hygiene and Industiial Medicine 
unit in each Na\al District, to in\cstigatc industrial health conditions, sub- 
mit 1 econiincndations , and, ^\hen appto\cd, supciMsc the installation of 
iinpio\cnicnls to i educe the health and accident ha/.aids in Naval industrial 
establishments 

'Jhc Arm) has established a Boaid for the investigation of influenza 
and other epidemic diseases Tins Board is composed of Drs Blake, Pepper, 
Warren, Doshez, A^ery, iMaxey, and Goodpasture Its function is to plan 
and recommend pohc) for the m\ estigation of epidemic diseases Under the 
Board there are Commissions on the following diseases 

(1) Epidemiological SurACj, Chairman, Di Stanhope Bajme-Jones, 
Yale Unnersity 

(2) Measles, Chairman, Dr Joseph Stokes, University of Pennsylvania 

(3) jMenmgitis, Chairman, Dr Perrin H Long, Johns Hopkins Uni- 
\ ersity 

(4) Pneumonia, Chairman (has not been appointed) 

(5) Neurotrophic virus disease, Chau man. Dr John Paul, Yale Uni- 
^ ersity 

(6) liemoljtic streptococcus infections, Chairman, Dr Martin H 
Dawson, Columbia Unn ersity 

(7) Influenza, Chairman, Dr Thomas Francis, Jr , New York Univer- 
sity 

These Commissions are organized for active field duty in case of need 

The Navy is organizing epidemiological teams to work with the Divi- 
sion of Preventive Medicine, Bureau of Medicine and Surgery, and their 
function will be similar to that described for the Army 

The American Red Cross is cooperating with the Subcommittee on Blood 
Substitutes, of the National Research Council, to procure blood donors and 
to arrange for the manufacture of a supply of dried and liquid plasma for the 
Armed Services 

The Rockefeller Foundation has manufactured and has in store a supply 
of yellow fever vaccine for the use of the Army and Navy In addition, the 
International Health Division of the Rockefeller Foundation, under the able 
leadership of Dr W A Sawyer, has agreed to cooperate with the Army and 
Navy in sanitating the extra-cantonment areas of the newly acquired Bases 
and m such other advisory service as may be necessary and required 

Physicians for Britain 

Great Britain’s appeal for physicians through its National Red Cross has 
received the official approval of both the President and The Secretary of War 
in the following press releases, April 21, 1941 • 

“ The British Red Cross has appealed through the American Red Cross for at 

least 1,000 young American doctors to help it meet an acute shortage of doctors in 
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British military and civilian hospitals As President of the American Red Cross I 
heartily approve this request 

“When the British appeal came to my attention, I asked the opinions of die 
Surgeons General of the Army, Navy and Public Health Service They join me 
in believing we should encouiage eligible American doctors to volunteer for this 
humanitarian service with our British friends I also am informed that the Di- 
vision of Medical Sciences of the National Research Council, the American Medi- 
cal Association, the Ameiican College of Surgeons and the American College of 
Physicians have offered their assistance to the American Red Cross in meeting this 
emergency 

“ The young doctors whom Great Britain so desperately needs can do much to 
heal the wounds inflicted alike upon civilians and military in this cruel war Those 
who volunteer will be enrolled by the British Red Cross and will work under die 
piotection of the Red Cross Treaty of Geneva, a covenant which has been respected 
by belligerents since 1864 

“To any American doctor, who is eligible and able to go, seivice in diis cause 
presents a splendid opportunity” 

/s/ Franklin D Roosevelt 

“ In connection with the appeal of the British Red Cross to the American Red 
Cross for the assistance of at least 1,000 American Doctors, die question arises 
Can we spare the men^ 

“ Naturally we must look to our own interests in the light of the emergency 
which faces the world today We shall need several thousand more doctoi s in our 
own Army However, I feel that we should do all in our power to aid in o^Waining 
these physicians, consistent with the needs of our own medical defense I can see 
no objections, theiefore, to the fulfillment of this request through the machinery 
of the American Red Cross 

“ Doctors who volunteer would serve under the terms of the Red Cross Treaty 
of Geneva, a convention 77 years old and guaranteeing immunity of medical work- 
ers on the field of battle Both Allied and Axis forces are signatory to this treaty 
To my knowledge, the principles of this agieement never have been violated 

“ I am in personal sympathy with the proposal that we provide Britain with 
doctors If the British need doctors — and we know that they do — I believe we can 
and should provide them with some of ours ” 

/s/ Henry L Stimson 

The urgent appeal foi at least 1,000 physicians to augment the British 
Medical Services is a need of prime importance Due to the exigencies of 
the service it is desired that these men be under 40 years of age, unmarried, 
and eligible for entiy into the armed services of the United States They 
will not be expected to swear allegiance to Great Britain, but will serve the 
militar}' services and civilian population both in England and the Empire 
Their compensation will be comparable with that of a First Lieutenant m the 
U S Army They will be licensed to practice m tlie Empire during their 
service and will be eligible for promotion, gratuities, and pensions 

Then physical, professional, and moral qualifications will be carefully 
judged by the Medical Sciences Division of the National Research Council, 
assisted by representatives of the American Medical Association, American 
College of Surgeons, American College of Physicians, and the American Red 
Cross They will be certified for passport visa and then travel expense paid 
by Great Britain 
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The question nntui.ill) arises “ How many physicians of the age group 
and qualifications arc a\ ailable ^ ” It has been estimated that there are fewer 
than 10,000 such men m the medical piofesbion of the United States. 

This .ippcal foi medical assistance places squaiely before this and other 
medical organizations a task that iiia> lequiie a levision of the medical, hos- 
pual, and teaching organizations of the whole countr}' 

Tlie writer desires lo express his gratitude to M s Laura T Anderson, Senior Clerk, 
Bnrc.iu of Medicine and Siirgerj, Na\\ Department, for her editorial assistance in the 
prcpiraiion of this paper, and to Lieutenant (jg) George W Mast (MC), U S Navy, and 
G B Peterson, Pharmacist’s Mate, Icl, U S Navj, for their assistance in searcinng ofHcial 
records 

llic opinions or assertions contained herein are the prnatc ones of the writer and are 
not to be construed as ofiicial or reflecting the mows of the Xavj Department or the Naval 
SerMCC at lirge 
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By P S Madigan, F A C P , Medical Coips, U S Army, 

Washington, D C 

Since the birth of our nation and the formation of a defensive army to 
protect our shores, it has foreVer been foremost m the minds of our military 
leaders to stress the point that the art of soldiering should be a vocation of 
life Every vocation of necessity has its prerequisites, and the art of soldier- 
ing differs in no way from this general principle Numerous writers 
throughout the history of our country have dilated upon this aspect m their 
description of military life 

During the present emergency it is incumbent upon the Army to tram a 
million and a half soldiers We must give these young men the best of care 
and treatment from all angles possible 

There are certain angles of military life that I wish to call to your attention 
that are of extreme importance The foremost of these is that of military 
discipline This subject is one but little understood outside of the Army 
and. It must be confessed, is not always viewed m its proper light even within 
the Army It has been said that the trouble seems to be that most people 
either do not, or will not, grasp the proper meaning of what is called military 
discipline, its nature, its purpose, its necessity, and finally and most important 
of all, its spirit 

Living within an atmosphere of strict discipline from the cradle to the 
grave, most people fail to grasp its primary principles As a matter of fact, 
the idea of rigid discipline surrounds us every moment of our lives We 
can never escape it for an instant Practically every experience through 
whicli we acquire knowledge is m the nature of a disciplinary correction in- 
flicted upon us by some agency of nature or of civilization 

Outside of military circles the average man recognizes fully the necessity 
of discipline m his family, his business, his relations with his fellowmen, 
because he is familiar with the conditions which surround tlie rearing of a 
family or which must govern the relations of men in civilized intercourse 

On the other hand, he is not familiar with conditions in the military 
service , hence, he does not understand the reasons for the rules and regula- 
tions, and 111 consequence is more than likely to view them with intolerance 
Even within military circles, among men who should be familiar with the 
reason and spirit of military regulations and military procedure, many 
make the serious mistake of confusing the exercise of authority with 
the maintenance of discipline In brief, they appear to think that discipline 
must be maintained solely for the purpose of upholding their authority, and 
again, both outside and inside of military circles, many fail to understand the 

♦Read at the S>niposium of Mihtarj Medicine, Boston meeting of the American College 
of Phjsicians, April 24, 1941 
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spint upon \\luch true niililar} disciphnc is based and inusl be based Fail- 
ing in this, they fail altogether, foi the siniiilc leasoii that men can under- 
stand the pi inciplc of nuhtar}* discipline onl} when they appreciate its under- 
hiiig spiiit 

Without the propel spirit thcie can be no such thing as discipline in 
any army Proper discipline should m no sense be based upon the fear 
of disciplinary correction, since in this instance we merely have school- 
room discipline The discipline upon which a successful army must be built 
IS a different kind, — a kind that enduies w’hen every semblance of authority 
has ^anlshed, when the leader has fallen, w'hen members of the team aie 
dropping out one by one and w hen the only di i\ mg pow'er that remains is a 
strong and unconquei able spirit of attainment Tins concept gives us at once 
a ik^oiking definition of military discipline, the spnit of the team 

Strange as it ma} seem, an clement of good discipline is the fear of losing 
the lespect of one's fellow' soldiers or officers, and this desire for esteem is 
one of the essentials of military discipline It is to be seen m all trained 
and disciplined units the members of wdiich feel for each other a natural 
respect and admiration The knowledge that he enjoys the respect and 
admiration of his fellow soldiers is a source of the greatest pride to each 
member of the unit The desire to retain this respect, to be looked upon as a 
worth} member of the unit, is greater than a man’s fear of injuiy 

Oftentimes the question may be asked, “ Of w'hat necessity is military 
discipline'^ ” I can only refer you to tlie necessity of team work m any 
undertaking, irrespective of w'hether it be team work m a set of doubles at 
tennis or the training of an Army of a million and a half soldiers 

In our present emergency we are attempting to inculcate m the minds 
of our soldiers the necessity of properly protecting our country in the event 
of attack As Major General William A Pew, Massachusetts National 
Guard, states in his manual, Making a Soldier, the kind of soldier who in- 
terests us IS the one who finds satisfaction in serving a cause and who has 
learned to expend his energy for tliat cause He must be physically de- 
veloped, trained to conserve health, and he must perform with technical skill 
his part m every incident 

Besides these qualifications he must have the mental attitude of a soldier 
To attain this proper attitude is an important step , there is^an ideal which is 
cliaractenzed by the tendency to correct action and supreme satisfaction in 
such action 

In .this short treatise, considerable stress is placed upon the process of 
acquiring proper military habits and the author gives four maxims 

1 Select the halait 

2 Demonstrate the habit 

3 Secure abundant and genuine practice, with every effort of will and atten- 

tion directed toward acquiring tlie habit 

4 Allow no exceptions 
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Undei this grouping tins author classifies military bearing, courtesy, putting 
forth physical and mental efforts (that is, high level of efforts), self control 
(physical and mental), neatness and order, smartness, exactness, and prompt- 
ness , sub-conscious obedience, mental alertness, and confidence , and last but 
not least, team work in all military efforts 

In order to procure the best possible selectees to conform to the standards 
laid down by the Army, the Surgeon General’s Office, in conjunction with 
the Selective Service System, has issued circular letters containing instruc- 
tions to neuropsychiatrists examining selectees and recruits for the' Service 
In these circular letters the idea is again stressed that Army life is to be 
looked upon as a vocation and that certain types of individuals are adapted 
to this vocation and others are not. 

No applicant is rejected unless we have definite neuropsychiatric evidence 
that he will be unsuitable material for training in the Army It is further 
stressed that the soldier must be looked upon as a fighting unit, capable of 
adapting himself to tlie restrictions and inhibitions of personal desire and 
comfort, as well as to the deprivation of food, rest, shelter, and as occasion 
arises, to the extraordinary demands of prolonged physical and mental activ- 
ity during active military service 

It has been further stressed that there are many individuals of abnormal 
personality traits who are capable of satisfactory adult adjustment m civilian 
life For this class there are in civilian life numerous avenues of escape 
available, but such individuals will be a total loss when it comes to adjusting 
themselves to a pattern which is more or less inflexible and of necessity 
limited and circumscribed as to self-expression When thrown upon their 
own meager resources of adaptation to Army environment, requiring con- 
tact with all kinds of personalities, some who are just able to adapt them- 
selves to life under the most favorable conditions will not fit into that one 
iron mold which experience has taught is essential to military success 

Applicants who exhibit definite personality deviations are referred for 
special psychiatric survey and are rejected if they are considered as unde- 
sirable material for training It is estimated that over 50 per cent of the 
present benefiaaries of tlie Veterans Bureau are individuals of this type who 
were accepted m the Army m 1917 

The Army is one of the elements of national defense, and its present 
mission is one of preparation for offensive and defensive warfare. It is, in 
no sense, a social seivice or a curative agency It is to be considered neither 
a haven of rest for the wanderer or shiftless, nor a corrective school 'for the 
misfits, the ne’er-do-wells, the feeble-minded, or the chronic offender Fur- 
thermore, It is neither a gymnasium for the training and development of the 
undernourished or underdeveloped, nor is it a psychiatric clinic for the proper 
adjustment of adults who need emotional development. Therefore, there 
is no place within the Army for the physical or mental weakling, the potential 
or present behavior problem If an individual is a behavior problem in the 
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ciMlian communit}, he will ccitainh become a moie intensified pioblem in 
the Senice 

In our piesent tiaininj; schedule, it must he forevei kept befoie our minds 
that our soldiers aie coming fiom all walks of life, fioni distant points of 
the country, from fann and factoiy, from ranch and bench, — the iich and 
the pool , the illiterate and the educated, — ^and all ai e thrown together into a 
heterogeneous mixture and subjected to the same discipline, the same regu- 
lations the same dull routine 

The selectee coming from the aveiage American home has received the 
fond care and protection of indulgent parents He has been protected from 
all distuibing and disrupting influences that might interfere with his normal 
de\ elopment liis parents have been interested to see that he had the proper 
clothing for all types of weather, that he did not leave the house without Ins 
o\ercoat, OAershoes, muffler, or vhatnot in inclement weather New prob- 
lems that confronted this individual weie promptly taken over by his pro- 
tectors and sohed by tliem 

In other ^\ords, his entire life has been guarded and protected, and Ins 
course of action steered by over-seeing parents His personal responsibilities 
ha\ e been at a minimum, and he has not been trained to accept life as it really 
is 

Upon this boy’s induction into the Army, you will readily see that a 
tremendous amount of psychological readjustment must be made Here he 
must tram himself to stand upon his own feet, to make decisions, learn to 
live \\ith other men, adapt Ins own personal wishes to the wishes of others 
about him He must live m close contact with his fellow soldiers and adjust 
himself to their method of living 

In other words, he is passing from a set of circumstances where the stage 
as set about him and his wishes, to one where he must recognize, appreciate, 
and conform to tlie personal desires and wishes of his fellow soldiers 

This readjustment will have a wonderful effect upon the boy’s future 
During the recruit’s first year of service, he will experience a well-planned 
period of training to develop Ins professional abilities as a soldier, as well as 
to develop his character 

After the selectee has been chosen, ordinarily he will be sent to one of our 
training areas for a period of 13 weeks’ training In the case of the 
Medical Department, tlie instruction day is assumed to be eight hours, more 
time per day being utilized Avhen desirable, especially m connection with 
marches, field exercises, and the like The open time will be used to com- 
pensate for interruptions, to bring units or individuals up to standard, or to 
provide refresher training 

During tlie first two weeks, the training of the enlisted man will be 
stressed At the end Of this period, he should be able to wear, display, and 
properly care for his uniform and equipment, to marcli, to pitch shelter tent, 
and to understand the essentials of the basic subjects prescribed in tins pro- 
gram, such as 
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Military courtesy and discipline 

Military sanitation and first aid 

Care of clothing and equipment 

Individual defense against chemical warfare 

Individual defense against air and mechanized attack 

Interior guard and close order drills 

Equipment, clothing, and tent pitching 

Marclies and bivouacs 

Physical training, group games and mass athletics 

During the second period of training, from the third to the tenth week 
inclusive, stress is placed upon basic technical subjects which fit him for his 
place in the unit 

In addition to the basic subjects, specialized tiaming and technical and 
logistical training are started 

Technical 

Hasty entrenchments and shelter (camouflage) 

Drill, motor carriers, and motor units 
Motor vehicles, care, operation, and convoy 
Map and aerial photograph reading 
Movement by motor entrucl<ing and detrucking 
Movement by rail, entraining, and detraining 
Loading and handling cargo 

Medical Department Training 

Elementary anatomy and physiology 
Nomenclatuie and care of organization equipment 
Field medical records 
Treatment of gas casualties 

Litter drill, including ambulance loading and unloading, and passage of 
obstacles 

Field sanitation and sanitary appliances 

Materia medica and pharmacy 

Medical and surgical nursing 

Heavy tent pitching 

Organization and function of the aims 

Organization and function of the medical unit 

Medical aid (splints and splinting, bandages and dressings) 

Tactical and Logistical 

Scouting and patrolling, use of coa er and concealment 
Orientation in night combat 
Communications in combat 
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Unit training (medical units) 

Battalion tactical training 
Regimental tactical tiaimng 
Tioop movements b} motors 
Inspections 

The final peiiod, from the tenth to the thnteeiith ncek, inclusive, is 
known as the tactical pei lod 

Function and combat dispositions of sections of hcadquaitcis and service, 
collecting ambulance, oi clearing elements 
Reconnaissance, use of co\er and concealment 

Collection and e^acuatlon of casualties fiom the field (day and night) 
Ambulance diiving shuttle (day and night) 

Ambulance driving convoy (da\ and night) 

Nursing and ward iiiaiiagcnient 
Transportation and supply requircineiits 
Procurcmeiit and issue of supplies 

Selection and occupation of \arious station sites, and the functioning of such 
stations 

Forward displacements and withdrawals dui mg action 
Opeiation of regimental and battalion dispensaries 
Battalion or regiment training 

It IS astonishing how well and how lapidly recruits adapt themselves 
undei these most difficult conditions It is the duty of eveiy officer to for- 
e^er keep these conditions in the foreground and to lend e\eiy opportunity 
to advise and counsel with the men placed beneath him for proper training 
111 military life 

El erj”^ effort has been made by the War Depai tment to take proper care 
of the soldier from a medical and physical standpoint The daily duties are 
properly coordinated to give him sufficient periods of rest and relaxation , he 
will be kept busy in mastering the new technic of his vocation The activ- 
ities of the various welfare associations have been adequately correlated and 
will be used to their fullest extent A distinct effort has been made by the 
War Department to place the new soldier in the position for which he is 
best fitted , and evei y soldier is interviewed with this end m mind upon his 
entrance into the Service 

Recruits are encouraged to keep in contact with their family and friends 
by personal coi respondence and by personal visits , they are given ample per- 
mission to leave the post in order to visit home and relatives when it does 
not interfere with their proper tiaining schedule 

The entire piogram aims at producing an efficient, well-discipIined, high- 
morale Army that will satisfactorily piotect our country m the event of 
necessity 
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As one of our officeis has expressed in his writings, the foundation 
stone of Americanism is uniform justice to all This is what the enlisted 
man expects and tins is what appeals to all He is the finest soldier in the 
world, it is a great privilege to tram him Remember, he often comes 
from a home where there were few advantages and opportunities Don’t 
expect too much of him at first He presents himself to be shown, to be 
instructed, to be molded properly, into tins Army of ours. Have patience 
with him Remember that many things which are an old story to us are 
new to him Show him a thing clearly before you question him about it 
If you are fair and square and interested m the general welfare of youi men, 
you will appeal to them and they will follow your guidance willingly 
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SILENT OR ATYPICAL CORONARY OCCLUSION • 

Uy William D Stroud, M D , F A C P , and Joskph A Wagner, M D , 

Philadelphia, Pennsylvania 

Recent papers by Blunigarl, ct al - wherein careful correlation between 
clinical records and exacting pathological studies were earned out, have again 
di awn our attention to the extensive potential collateral circulation that exists 
in the myocardium and secondly to the fact that, “ coronary occlusion, pei 
se, docs not necessarily produce any characteristic clinical manifestations ” 
“If an occlusion occurs giaduall}, with concomitant development of an 
anastomotic circulation, no S} mptoms or signs will be produced and no myo- 
cardial lesions ill be demonstrable Then what we speak of as ‘ coronary 
occlusion ' A\hich consists of substernal pain and oppression, a fall m blood 
pressure, pallor and typical electrocardiographic changes, fevei , leukocytosis, 
etc IS in reality myocardial infarction ” 


Tujlc I 

A Few of the Manj Clmico-Pathological Reports on Coronary Occlusion 



No of 

Cises 

Per Cent Without 

Pam 

Moraw itz and Hochrein ” 

91 

75 0 

Willius and Brown " 

86 


Nathanson 

113 


Pollard and Han-ill 

375 

85 

Kennedy “ 

96 (recent) 

S3 


102 (old) 


Boyd and Werblow ' 

127 


Gorham and Martin 

100 


Stroud and Wagner 

49 

26 5 


[Many cardiologists have been conscious of this differentiation for some 
time Smith ® writes, “ complete occlusion may not be suspected dur- 
ing life” and that there may be “sclerosis of coronary arteries out of all 
proportion to clinical manifestations ” Levy '* who developed the “ Anox- 
emia Test ” for the detection of coronal y artery disease recognized that 
“ advanced disease of coronary arteiies may be found at necropsy in persons 
who, during life, never experienced discomfort referable to the heart ” It 
appears as a lesult of the wiitings of these authorities and others that 
“ silent ” coronary occlusion is a clinical and pathological fact The ex- 
planation offered is that sufficient collateral circulation has developed to pre- 
vent acute anoxia and ultimate necrosis of localized aieas of myocardium 

* Read at the Boston meeting of the American College of Physicians, April 22, 1941, 

This work has been done through the Robinette Foundation of the University of Penn- 
sylvania and the M W Stroud, Jr Fellowship in Cardiology of the Pennsylvania Hospital 
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Does “ Silent” or painless myocardial infarction occur? White® states 
that “if coronary obstruction and cardiac infarction develop slowly and 
there is no excessive cardiac strain, there may be no symptoms at all even 
though there be extensive areas of damaged muscle and even if one or both 
coronary arteries have been occluded ” East, et al ,® Boyd and Werblow,’^ 
Wedd ® and Wigser ° have described cases of proved myocardial infarction 
whose only complaints were sudden dyspnea and progressive failure 

The literature includes many reports on the correlation of clinical and 
pathological findings in cases of coronary artery disease The incidence of 
painless occlusion in these series appears quite high 

Unfortunately it is impossible in some of these reports to discern what is 
the exact pathology described, i e , coronary sclerosis with narrowing of the 
lumen, coronary thrombosis with or without myocardial infarction or if in- 
farction IS present, whether or not it is old or recent Further, unless very 
careful pathological examination is made by a pathologist especially trained 


Table II 

Acute Myocardial Infarction Without Pain 



Cases 

Symptoms 

Hypertensive 
Arteriosclerotic with mild 

2 

Vertigo and syncope 

failure 

7 

Sudden increasing dyspnea and 
failure 

No cardiac history 

4 

Sudden dyspnea, with pulmonary 
edema in one case 


in caidiac pathology, it is ver3>- possible that a goodly number of coionaiy 
occlusions together with small myocaidial infarcts would pass undetected 

Looking at the clinical side from a critical standpoint, one is concerned 
/ith the questions, who took the histones, with how much care and how com- 
iletcl}' ai e they recorded ? By some, the vague discomforts described would 
(C ignored and yet by others, especially trained, interpreted as typical angina 
lectoris Often the patients are too sick to permit an exhaustive history and 
omctimes too deeply narcotized, especially postoperatively, to present a le- 
lable record 

A rci lew of our cases of acute mj'ocardial infarction as proved by pro- 
gressive serial electi ocardiographic changes or by ncciopsy examination at 
die Pennsylvania and Bryn Mawr Hospitals for a limited period of time was 
undertaken Cases suggestive but not proved by the above methods of ex- 
amination Mcie not included It is to be remembeied, howevei, that there 
are ceilain areas of cardiac infarction, especially along the lateral wall of the 
left leiUiicle. that arc relatiich “ silent ” so far as the clectiocardiogram is 
concerned Patterns for this area have recently been desciibcd A resume 
of our cases of painless myocardial infarction is summaiized in table 2 

A few of the more typical cases are briefly described and their respecti\e 
electrocardiograms presented 
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Casi Ri torts 

( (K( 1 U A. \\lntc fcnulc aq;cd 49 jears No Insloty of previous illness 
cxqcpl slisjlit cUsiinca for tliree niontlis The patient was aclinitted to the hospital with 
a chief complaint of se\eic djspnca with onset 48 hours previousl> Examination re- 
\calcd no pain, substenial oi elsewhere but the patient w'as acutely ill wuth rales at both 
bases of the lungs and a blood piessure of sjstolic 170, diastolic 100 Gallop rhythm 
was present A blood count re\calcd white blood cells 26,300 The following day her 
light foot became blue and cold with the pulses absent Serial electrocardiograms 
showed a tjpical anterior infarct which permitted the diagnosis of mural thrombus 
with embolism to the right popliteal artery Death ensued 


TJ.A, #15482 8/4/56 #15502 8/11/36 



Fig 1 U A Electrocardiograms of Aug 4, 1936 Typiral RST changes of acute 
infarction involving the anterior wall Klectrocardiograms of Aug 11, 1936 show further 
(Ganges confirming this condition 
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Case 2 J F B, white male, aged 76 years, was known to have hypei tension 
(blood piessure systolic 170, diastolic 110) and arteriosclerotic heart disease requiring 
digitalis On March 23, 1941 the patient had much “ gas ” and belching but no pain 
This continued through the night and the next day examination revealed a blood 
pressure of systolic 130, diastolic 82, temperature 100° F , pulse 60, possibly slight 
congestive failure present On March 25, 1941 a loud friction rub medial to the apex 
was audible The white cell count was 18,300 Electrocai diograms showed an acute 
posterior myocardial infarct Death ensued 



I'lc 2 J r B Electrocardiograms of March 24, 1941 suggestive but not conclusive 
evidence of acute infarction of posterior wall Electrocardiograms of March 27, 1941 show 
further evidence in support of this condition 




Fig 3 H T Electrocardiograms of Jan 28, 1941 Changes suggestive of myo- 
cardial infarction Electrocardiograms of Jan 30, 1941, show progressive changes which 
further confirm the original impression 
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H.T. #26698 3/5/41 



aaaaaaaaaaiaaaaaaiamaaaaaagawaaaaaaaaaaaaaaB gaay aaaag 

Pi(j 4 II 1 Electrocardiograms of March 5, 1941 show further evidence of change, 

now nearlj' normal 

Comment 

It IS intciesting- to speculate on how painless coronarj^ occlusion and 
painless nnocarclial infarction do occur Most of us believe with Levy"* 
and others that heart pain is the result of myocardial anoxia no matter how 
brought about Coronar} occlusion, we say, can be painless because of an 
established compensated collateral circulation, but this is not the case m 
nuocardial infarction 

'J'hc cxjilanation of painless infarction is difficult Possibly the sjmp- 
toins -which they experience, such as swallow mg. choking, gagging or djspnea 
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nia\ be pain equivalents Possibly the ncive supply about the coronary 
\cssels IS diftcreiit, or aic they mcmbcis of the h} poscnsitive group described 
b} Libinan^’" Mai tin and Goiham” believe pain depends on coronary 
tension 

From a therapeutic stan(\)oint, it sdeins to be extrcmel}' impoitant to be 
cognirant of the possibility of coionarj* occlusion and myocardial infarction 
in the absence of pain Vague sjmptoms of weakness, etc in patients with 
hypertension oi the onset of increased dyspnea, together with progiessive 
failure in patients with pre^ lous mild failure, should make one alert to this 
serious condition Putting the patient to bed and checking with sei lal electro- 
cardiograms seem highly desirable 

The corollary may be equally true Any patients with the typical pain 
of coronary insufiiciency but no other suggestive clinical findings, even in the 
absence of ch.inging T-waves m the electrocardiograms must be considered 
as possible c.ises of coronary occlusion without myocardial infarction and 
treated accordingly This means total bed rest foi a week or 10 days as a 
nwocardial infarction might be developing In these instances, clinical judg- 
ment IS of much more importance than the electrocardiograms 

Summary 

Painless coronary occlusion and myocardial infarction are discussed A 
rcMCw of 49 cases of proved myocardial infarction, 13 without pain, is 
presented 
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THE EFFECT OF THIAMIN ON THE RESIDUAL 
NEURAL DISTURBANCES OF TREATED 
PERNICIOUS ANEMIA ’ 

J C ZnxiiARDT, ;M.D , Binghamton, N V , Keith MacLfan, M D , 
Vancouvc), B C , and William P Murphy, M D , 

Boston, Massachusetts 

Bv suppl}ing sufficient amounts of anti-pernicious anemia substance it 
IS possible to control the neinal dtsturbanccs of uncomplicated Addisonian 
anemia Ccitam residual neuial manifestations are apt to remain, however, 
m spite of adequate li^er therapy This is particularly true in patients with 
advanced ner\ous s}stcm involvement and in those wlio have not been ade- 
quately treated at the onset. 

* Considerable thought has been given the various vitamins ®’ 

0 , 10,11 connection with pernicious anemia and its associated neural dis- 
turbances At the blood clinic of the Peter Bent Brigham Hospital interest 
became focused on vitamin Bi and studies were earned out in an attempt to 
determine i\hat relationship, if any, the administration of this vitamin might 
ha\e on remaining neurological manifestations of pernicious anemia that had 
been adequatel) treated over a period of time 

The term " adequate treatment ” implies " that each patient receives an 
amount of potent substance sufficient to produce and maintain a nornial state 
of blood in order to insure the maintenance of the best possible state of 
health this may be accomplished by giving each patient exactly that 
amount of anti-pernicious anemia substance which will be in excess of that 
which IS necessary to maintain a level of 5,000,000 red blood cells per cubic 
millimeter in practically all patients In a few patients it may be impossible 
to maintain the blood at or above the 5,000,000 level, and it may be con- 
cluded, therefore, that provided that the blood is otherwise normal m every 
respect (and no complicating factors exist) a lower level is normal for 
them ” 

All patients used in this study of the effect of vitamin Bi on residual 
neural involvement of adequately treated pernicious anemia are represented 
by number in the accompanying table (table 1) In every instance neuro- 
logical manifestations were present at the time the diagnosis of pernicious 
anemia was first made and in none had there been an aggravation of the 
neural complications once adequate liver therapy was instituted On the 
contrary with such treatment all showed a striking initial improvement of 
the neural disturbances This improvement eventually eased off to a more 
or less stationary level and there resulted certain neurological symptoms and 

* Received for publication March 30, 1940 

From the Medical Clinic of the Peter Bent Brigham Hospital 
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Table I 


Case 

Number 

Age 

Sex 

Duration of 
Maintenance 
Treatment 

In Years 

Average Erythrocyte and Hemoglobin Levels 

Before Vitamin Therapy 

During Vitamin Therapy 

Millions 

Grams 

Millions 

Grams 

1 

62 

M 

3 

5 48 


5 38 

14 63 

2 

56 

M 

14 

5 48 

15 32 


15 46 

3 

67 

F 

8 

5 09 



14 49 

4 

65 

M 

6 

4 70 


4 66 

14 63 

5 

74 

M 

5 

4 85 

16 28 

4 85 

16 28 

6 

48 

M 

5 

5 15 

16 42 

544 

16 97 

7 

46 

F 

14 

5 48 

15 73 

5 48 

15 73 

8 

56 

F 

7 

5 36 

14 49 

5 23 

15 18 

9 

67 

F 

6 

4 45 

12 97 

4 55 

13 52 

10 

70 

F 

1 

4 69 

12 97 


12 83 

11 

60 

F 

5 

5 72 

14 63 


14 63 

12 

72 

F 

4 

4 78 

13 52 

4 55 

13 66 

13 

71 

M 

4 

4 79 

12 28 

4 98 


14 

74 

M 

5 

4 66 


4 52 

14 49 

15 

49 

F 

1 

5 47 


5 47 

14 21 

16 

78 

M 

2 

4 65 


4 56 

13 59 

17 

62 

F 


4 56 

14 21 

5 46 

15 87 • 

18 

58 

F 

1 

2 

4 56 


5 81 

15 46 

19 

66 

M 

7 

4 92 

14 63 

4 75 

14 77 


3 c c Cone Sol Liver Ext (Lederle) intramuscularly was used in the treatment of all 
above patients 


signs that neither improved nor became aggravated as adequate liver therapy 
was maintained 

What improvement m neural manifestations other .than that, which they 
had already made, is possible m patients such as these m view of the probable 
pathological lesion in the nervous system? The neurological signs and 
symptoms of pernicious anemia are believed by various workers to be es- 
sentially due to 

1 Such dysfunction of the end organs of the peiipheral nerves as is sup- 
posed to occur in cases of seveie anemia 

2 Degenerative changes m the peiipheral nerves that 

may be due to the anoxia of marked anemia or m some cases to a 

food factor deficiency or both 

3 Edema of the cord associated with degenerative processes m the white 
matter In some acute cases this edema is believed to be marked and to be 
responsible for considerable neural disturbances ” 

4 Degenerate e changes in the tracts of the spinal cord particularly those 
of the posterior and lateral columns 

5 Structural changes w ithin the brain 

Keeping 111 mind the length of time that our subjects had been receiving 
adequate treatment it seemed quite probable that no manifestations were 
present as the result of anemia per se or as one might find m acute cases, also 
that ^\hate\cr lesions existed m the central nervous system were quite per- 
manent and irreversible 
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The chances then of doing inoie for these patients lay m 

1 Prevention of ain piogiession of the neural complications This was 
being taken care of b} adequate li\er tieatment 

2 Possibly m some way increasing the efficiency of the undamaged 
poi lions of the neuial mechanism 

3 Attempting cure of anj ie\cisiblc structural changes tliat might still 
be present m the peripheral ner\ es 

4 Further impiOMiig the patients’ well-being thereby possibly bettering 
neurological function 

It might be well to mention here that in so far as could be determined, 
all of oui patients had been on adequate diets since their first attendance at 
the blood clinic, and with scarcely an exception none was known to have 
had any serious dietary abnormalit)’’ before The possibility, however, of a 
misleading history or improper absorption or poor utilization of some food 
factor M as kept in mind 

All the above aspects were carefully considered before the study was 
begun It seemed that any tlieiap}', that would possibly be conducive to 
some further improvement m such cases as these, was worth while 

The individuals under discussion had probably attained the maximal 
effect that Iner therapy alone could produce paiticularly in so far as the 
neurological disturbances weie concerned With this as a hypothesis it 
seemed reasonable to assume that, if a new therapeutic agent was added to 
the therapy already being instituted, whatever further improvement should 
occur must be related to the physical oi psychological action of the new 
therapeutic agent 

At the time the study was started, as has been mentioned, all subjects 
had been receiving adequate pernicious anemia therapy This therapy was 
continued just as it had been in the past In addition, patients 1 to 7 in- 
clusive were given thiamin * 1 c c intramuscularly three times per week for 
four months The preparation used contained 10 milligrams or 3,000 in- 
ternational units of thiamin (crystalline vitamin Bi) per cubic centimeter 
Patients 8 to 14 inclusive were given 3 mg of thiamin * twice a day by 
mouth for four months Each milligram of this preparation contained 330 
mteniational units Patients 15 to 19 inclusive acted as controls They 
were given 1 c c of normal saline intramuscularly three times per week in 
addition to the liver treatment 

Due regard was given to the possible psychological effects of this treat- 
ment and every effort was made to guard against them To all patients in- 
cluding the controls it was explained at the start that in addition to the liver 
treatment whicli they were receiving, they were to be given a new therapeutic 
agent that might or might not bring about further improvement The phy- 
sician took care not to show any enthusiasm in regard to the new medicine or 

* Furnished by Lederle Laboratories, Inc 



36 J C ZILLHARDT, KEITH MACLEAN AND WILLIAM P MURPHY 



Fio 1 


in any way unduly laise the patient’s hopes Effort was made to give each 
patient approximately the same amount of attention at each office visit 

All subjects had had ph>sical examinations from time to time at the out- 
door clinic Also many had had careful study as patients in the hospital 
The neurological portion of the more recent of these examinations checked 
faxorablj with our initial findings In our study the neuiological examina- 
tions \\crc performed bj two physicians and w^ere carried out partly or com- 
pletely in duplicate as the indiMdual case w’arranted The examinations 
necessarily were quite lengthy If it were felt that the subject w'as becoming 
unduh fatigued, he was allowed to go home and the examination was com- 
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pleted at a subsequent visit Each of the 19 individuals was examined 
when treatment was first begun They were examined a second time at the 
end of two months and a third time two months later That is each patient 
received three examinations during the four month period of treatment 
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One very inteiesting observation was the fact that m all of the 19 cases 
there was little oi no difference in the findings of the last examination as 
compared \\ ilh the second In other words it seemed that whatever changes 
occiiried during the four month period of treatment were present at the 
end of the first two months Little, if any, variation of symptoms or signs 
seemed to occur during the second two month period Because of the simi- 
larity of the findings of the second and third examinations, the latter was 
omitted from the accompan) ing figures 

Figure 1 illustrates the subjectne findings of those patients who received 
thiamin intramuscularly With the exception of mduiduals 1 and 5 all ex- 
perienced symptomatic impro^cment with treatment Numbness and ting- 
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ling were diminished as was burning, when this was piesent Those who 
weie troubled with clumsiness, stiffness, weakness or fatigability of the 
extremities were convinced that these s3miptoms became less marked There 
was likewise impiovement in equilibrium No change in the special senses 
occurred whei e tliese wei e involved Improvement in pei meal paresthesia 


weNT 
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was noted in individuals 2, 3, 4 and 6 One patient, 6, who was insensible 
to movement of the bowels felt that this difficulty greatly subsided Sensi- 
tivity to cold became less marked in two instances 

It A\ill be seen from figure 2 that the principal improvements found on 
ph)sical examination were m temperature sense, pain sense and in tw^o point 
disci immation The toe to object test and heel to shin test w^ere carried out 
moie accuratel} in a few' instances Patient 6 had considerable perineal 
anesthesia that became less marked after treatment This man also seemed 
to show some impi o\ cment in vibrator)’ sense over the anterior superior iliac 
spines, as dclei mined w’lth a calibiated tuning foik In patient 4 an ab- 
normal plantai response w'as present on first examination Some impro\e- 
meiit in position sense of the toes was found in indnidual 2 This man had 
consideiable exaggeration of the knee and ankle jerks on first examination 
Patellar clonus was elicited at that time These reflexes gradually improved 
to the point where thc\ were considered liut slightly hypcractne 

Figures 3 and 4 show the results of the examinations of those w'ho were 
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15 
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Fig 6 


given thiamin by mouth With the exception of improvement in well-being 
it will be noted that little change occurred during the period of therapy 
Figure 5 indicates the symptoms and figure 6 the signs of those per- 
nicious anemia patients who acted as controls This is the group that was 
given normal saline intramuscularly three times per week At the time of 
the second examination all of these individuals stated that they felt better in 
general, yet on further questioning there was little or no change m any of 
the individual subjective items as sho%vn m the figure It can also be seen 
that with the exception of patient 17 no objective changes occurred as result 
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of treatment It is interesting to note that patient 17 showed improvement 
in pain sense, temperature sense and two point discrimination 

One has to be cautious in drawing conclusions from a study of this kind 
Attempting to quantitate neurological symptoms and signs is a task that is 
subject to error under the most ideal circumstances The intelligence and 
cooperation of the patient, as well as the judgment and patience of the phy- 
sician are important factors The element of disposition and of physical and 
mental fatigue on the part of both patient and examiner as well as the in- 
accuracy of existing procedures of examination come into play The many 
possible A^ariables are only too familiar to those who have occasion to do 
neurological studies It is therefore with some reserve that an attempt is 
made to interpret our findings 

The administration of thiamin intramuscularly seemed to have some 
therapeutic effect in most of the patients who received it Possibly in a 
larger series of cases, however, the results would not be so favorable Yet it 
IS conceivable that with such treatment the efficiency of undamaged neural 
tissue might become increased or existing reversible peripheral iieuntic 
changes might become improved, or as a result of possible improvement of 
the patient’s general health, neural function might become enhanced 

It IS difficult to explain why the giving of thiamin by mouth was not as 
effective as when it was given intramuscularly Those patients who took 
the medication orally were considered dependable They were selected with 
this particular point in mind, yet it is possible that they did not give their full 
cooperation The possibility of improper absorption or poor utilization of 
thiamin as given by mouth must be considered 

Summary 

1 Our lesults suggest that the administration of thiamin might have a 
beneficial effect on those residual neural signs and symptoms of pernicious 
anemia that seemed stationary in spite of persistent, intensive anti-pernicious 
anemia therapy 

2 Oiii study AAOuld indicate that 3,000 international units of thiamin 
inti ainiiscularh three times per A\eek is more effective than 990 interna- 
tional units of thiamin by mouth tv ice a day 

3 In those instances in vliich neurological improvement took place the 
maximal beneficial effect occuricd during the first tvo months of treatment 
Continued use of thiamin aftei this period seemed to pioduce no further 
change 

4 The many \ariablcs that are involved in attempting to quantitate 
neurological SAinptoms and signs were carefully considered in this study 

We arc \crj grakful to Miss Isabel Howard for her most ^aluablc laboratorj as- 
sistatici 
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THE EFFECT OF A VITAMIN B COMPLEX ON THE 
RESIDUAL NEURAL DISTURBANCES OF 
TREATED PERNICIOUS ANEMIA-^ 

By J C ZiLLHARDT, Binghamton, N Y , Isabel Howard, and William 

P Murphy, Boston, Massachusetts 

Upon completion of the study of the effect of thiamin on the residual 
neural disturbances of treated pernicious anemia the experiment was repeated 
under the same conditions using a vitamin B complex A group of 13 pa- 
tients was used in this work As with the individuals treated in the afore- 
mentioned study, neurological manifestations were present at the time the 
diagnosis of pernicious anemia was first made With adequate liver therapy 
there was improvement of the neural disturbances This improvement had 
tapered off to a more or less stationary level and there remained neural signs 
and symptoms that neither improved nor became aggravated as adequate 
liver tieatment was maintained 

Seven of this group were given 1 c c of a vitamin B complex f intramus- 
cularly three times per week for three months in addition to continued ade- 
quate liver therapy Each cubic centimeter of this preparation contained 
thiamin (crystalline Bi) 2 mg or 600 international units, riboflavin (Bo) 
0 3 mg or 100 Bourqum-Sherman rat growth units, nicotinic acid 10 mg , 
dermatitis factor (Bo) 30 “rat day” units, filtrate factors appi oximately 
30 “ chicken growth ” units The other six patients acted as controls They 
wcie given 1 c c of normal saline intramuscularly three times per week 
Again adequate pernicious anemia therapy was maintained in each instance 
Neurological examinations were carried out in the same manner and at 
the same intervals as described in the previous study At the end of the 
course of treatment an analysis of the examinations showed that with the 
exception of some improvement in well being the group that received the 
Mtamm B complex showed little change m subjective and objective signs 
111 comparison with the control group 

*Rtci.i\cd for publication March 30, 1940 

From the Medical Clinic of the Peter Bent Brigham Hospital 
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THE SYNDROME OF MULTIPLE VITAMIN 

DEFICIENCY ' 

By V P SvDLNbTKicKKR, M D , F A C P , Auguita, Geoiqia 

Goon nutiition depends not only on the intake of sufficient amounts of 
all the substances requiicd for normal metabolic processes but also on then 
adequate absorption, storage and utilization In the case of most of the 
Mtamms it is probable that optimal intake varies with the demands of the 
body for energy* production, repaii or growth The requirements for some 
members of the B gioup arc definitel) dependent on the composition of the 
diet and it is hkel} that there are interrelations or synergistic reactions be- 
tween vitamins vhich fuither condition the requirements ■’ ‘ 

The de\elopment of aMtammosis is due to the failure or perversion of 
normal biochemical leactions which can be completed only when adequate 
supplies of ^ itamins are available The functions of the water soluble and 
fat soluble vitamins seem to be ^ery different The B group of vitamins 
is necessary foi the dernation of eneig)^ from carbohydrate and riboflavin 
may also be concern’ed in the utilization of fat ^ and m cellular respiration in 
the absence of haem Ascorbic acid is tliought to be impoitant in various 
oxidation-reduction processes of cells and, m addition, is necessary for the 
formation of the intercellular cement-substance m all tissues The fat 
soluble vitamins A, D, E and K seem to be lequisite for the maintenance and 
repair of certain specialized tissues and the production of various physio- 
logically indispensable substances The water soluble vitamins as a group 
are rapidly absorbed to the point of saturation or of the limitations of stor- 
age, after which additional amounts ingested are excreted in the urine It is 
likely that storage is never great because depletion can be brought about 
relatively quicldy The fat soluble group seems to be absorbed slowly but 
stored m considerable amounts so that depletion is seldom acute An ex- 
ception is ^ itamin K which is absorbed and utilized quite rapidly in the pres- 
ence of adequate amounts of bile and which can be depleted very quickly 
when bile is absent from the duodenum 

Ever since the recognition of the classic deficiency diseases it has been 
customary to regard them as specific clinical and etiologic entities though 
variations in the pattern of each one ha\e been noted by innumerable ob- 
servers When pure synthetic vitamins became available it was found that 
appropriate therapy with a single vitamin usually produced rapid and com- 
plete cure of the majoi manifestations of each of the avitaminoses but that 
certain other s)miptoms or signs might persist or grow woise®’"’® Often 

* Read at the Boston meeting of the American College of Physicians, April 23, 1941 
From the University of Georgia School of Medicine and the University Hospital, 
Augusta, Ga 
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such residual phenomena were referable to known vitamin deficiencies and 
responded to specific treatment, but their presence confirmed the suggestion 
by earlier observers that more than one factor might be concerned m the pro- 
duction of a typical deficiency syndrome Recent observations on the 

effect of deprivation of a single vitamin m normal human subjects main- 
tained on carefully controlled diets have shown that it is quite difficult to 
produce the syndromes of pellagra,^®’ ben-ben and scurvy by 

this means Such results are not surprising since consideration of the back- 
ground of spontaneous avitaminosis shows tliat depletion occurs either from 
very prolonged partial deficiency of intake or absorption of many vitamins 
or from great increase in requirements often m the presence of sudden and 
sometimes complete failure of intake or absorption 

It IS traditional and correct to relate the incidence of vitamin deficiency 
to inadequate or unbalanced diet Wherever endemic avitaminosis occurs, 
whether the prevailing pattern be that of pellagra, ariboflavmosis, ben-ben, 
scurvy or xerophthalmia, it is found that the food habits of the population 
lesult m the widespiead use of excessive amounts of refined carbohydrates, 
suboptimal quantities of fat and quite deficient protein Along with this 
goes minimal consumption of protective foods Local custom may be very 
important m determining the clinical manifestations of endemic deficiency 
The choice of hominy grits or of rice seems to determine the prevalence of 
pellagi a or of ben-ben Where collards replace cabbage as the staple green- 
stuff of the poor, evidences of vitamin A deficiency are distinctly rare 
Similarly deficient diets are often the result of individual choice or of phy- 
sicians’ instructions among persons not influenced by local custom and not 
subject to economic stress, dietary vagaries and poorly planned legimens for 
the treatment of peptic ulcer, heart disease or nephritis are frequent examples 
It IS obvious that the effect of a high-carbohydrate vitamin-poor diet is two- 
fold it not only fails to supply adequate amounts of all vitamins but actually 
increases the i equirement for the B group 

The use of an unbalanced diet seldom oi never results in acute or solitary 
avitaminosis since no naturally selected combination of foods is apt to be 
completel} lacking in a single vitamin It seems likely that prolonged pai tial 
deficienc} produces functional and organic changes in the digestive tract 
which interfere with the absorption and utilization of the small amounts 
of \itainins a\ailable so that eventually a critical le\el is reached The acute 
and often apparently uncomplicated manifestations of avitaminosis are apt 
to result fiom sudden large lequirements for Mtanims produced by the sub- 
stitution of alcohol for food, maintenance on dextrose or severe febrile 
disease. 

The 1 elation of gabtromtcstinal disturbances and diseases of the Iivei 
and bile ducts to Mtamin deficiencies has been stitssed In many observ- 
ers-^ ji. =: Anorexia resulting from organic disease of any part of the 
dtgosluc tiacl dimmi‘>hes food intake and is particularly apt to result m 
poor consumption of meats and \tgetablcs Present knowledge would in- 
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irjc.ile that gaMnc ncblorh>(lna interferes AMlh the extraction of the entire 
watci-sohihie group of \ilainins fiom food and that hiliarj obstuiction with 
lack of bile in the uppei bowel pi c\ cuts adequate absoiplion of the fat sol- 
uble group Gastric achloi In di ia is common in all the avitaminoses and may 
l>c a result of chionicall} deficient diet as well as a factor contributing to 
disease"'’ \’'omitmg and dianhca ha\c long been recognized as causes of 
partial lo‘;s of ingested vitamins and edema of the gastrointestinal tract from 
any cause can pi event absorption Diseases of the liver including fatty in- 
filtration and chrome passive congestion pre\cnt the cleavage of carotene 
into Mtamm A, the sjnthesis of piothrombm in the piesence of vitamin K 
and the adequate storage of all the knowm vitamins Hepatic disease also may 
interfere with the utilization of thiamin, nicotinic acid and other members of 
the B group by retarding or pre\ entmg the formation of their physiologically 
acti\e compounds It seems quite certain that such intrinsic disorders are 
as unlikel} to produce an uncomplicated avitaminosis as is faulty diet 

Interpretation of the clinical manifestations of a specific vitamin de- 
ficiency IS based on e^idence wdnch frequently is incomplete Accurate in- 
formation can be obtained only by maintaining normal human subjects on 
diets so constructed and supplemented as to be deficient only m the substance 
under iiucstigation This is a formidable and frequently impossible task 
and such expei iments are necessarily relatively brief The effect of partial 
deficiency persisting for years rather than weeks or months cannot be ex- 
pected, nevertheless much important information has been gained by this 
method Hecht and Mandelbaum ■* w'ere able to demonstrate that the 
earliest sign of vitamin A deficiency is delay in dark adaptation Sebrell and 
Butler “ separated the syndrome of ariboflavmosis from pellagra and also 
showed that t)'pical pellagrous dermatitis resulted from nicotinic acid de- 
ficiency 'Williams and his collaborators and Jolliffe and others “ have 
identified certain S)mptoms and signs of thiamin deficiency and Lund and 
Crandon and Dili were able to prove that some of the manifestations of 
scurvy can be produced by i datively short periods of ascorbic &cid depriva- 
tion Most of the ciiteria by which we identify specific deficiencies are 
derived from much less certain methods The usual procedure is to maintain 
patients wnth frank deficiency disease on a grossly inadequate diet of known 
composition and to add vitamins seriatim, observing the effects of treatment 
Even less satisfactory is the administration of a single vitamin to persons 
with multiple deficiencies It is often impossible to evaluate results with 
either regimen because increased food intake from improved appetite may 
follow administration of any of the water soluble vitamins and particularly 
because we know little or nothing of tlie synergistic action of vitamins 
Brief consideration of the symptomatolog> of deficiency disease reveals 
the complexity of clinical pictures which result from deficiency of several 
vitamins usually at different levels of depletion Weakness, nervous ir- 
ritability, vague malaise, lassitude, muscle pains, anorexia and disturbances 
of gastrointestinal motility have been described as early manifestations of 
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Vitamin A deficiency, beri-beri, pellagra, rickets and scurvy They have been 
shown to occur in uncomplicated experimental thiamin deficiency and 

probably reflect the metabolic defect of this avitaminosis at an early or 
physiologic stage Photophobia, irritation of the eyes, blurring of vision, 
rapid visual fatigue, poor vision in dim light and night blindness are well 
recognized symptoms of vitamin A deficiency Night blindness is specific, 
and delayed dark adaptation has been proved the earliest sign of avitaminosis 
A but the other symptoms are frequent in pellagra and ben-ben where they 
are due to a complicating riboflavin deficiency Mental confusion, forgetful- 
ness, confabulation, depression, psychosis and stupor are common m pellagra 
and not infrequent in ben-ben Often they occur m the absence of any 
physical sign of either disease Frequently tliQ rapid cure of such mental 
symptoms with nicotinic acid indicates that they are evidence of disturbed 
nutrition of cerebral neurones resulting from nicotinic acid deficiency 
Nervous and neuro-muscular symptoms very similar to those attributed to 
mild grades of thiamin and nicotinic acid deficiency but responding to neither 
have been relieved promptly by vitamin Bq 

In appraising the presenting physical signs of vitamin deficiency in any 
given case it is necessary to follow rather arbitrary criteria derived from 
clinical as well as experimental observation Signs generally associated with 
thiamin deficiency are tenderness of nerves and of the calf muscles, hyper- 
reflexia and hyporeflexia, muscular weakness and edema Later, sensory 
disturbances and actual loss of motor function with or without cardiac mani- 
festations are found Not infrequently edema and tachycardia followed by 
other signs of heart failure dominate the picture This is not the place to 
discuss the question of the specificity of all these signs since no better 
etiology has been offered The diagnosis of nicotinic acid deficiency requires 
the presence of characteristic symmetrical dermatitis, of glossitis with 
atrophy of the lingual papillae, of lesions of the buccal mucosa or genitalia 
With these theie is almost invariably some part of the picture of mental dis- 
turbance already noted The syndrome of ariboflavmosis presents cheilosis, 
glossitis, various grades of superficial vascularizing keratitis and seborrheic 
lesions of various sorts The diagnosis of scurvy is made on the occurrence 
of gingivitis, hemorrhages into tlie mucous membianes, skin and tissues in 
general and, theoretically, a plasma ascorbic acid level of zero Vitamin 
A deficiency is recognized by follicular keratosis or xerosis of the skin and 
coi nca, delayed dark adaptation and low values for vitamin A and carotinoids 
in the blood Evidence of lack of Mtamm D in the adult is based on radio- 
graphic signs of loss of calcium from the bones and on abnormal phosphatase 
\ allies m the blood 

It is notable that in clinical experience few patients present all the signs 
attributed to ain single avitaminosis but that almost every one when ex- 
amined with care show's those of sc%eral 

Certain patterns arc much more common than others and these are mainly 
multiple B group deficiencies Classical pellagra (juitc regularly presents the 
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cheilosis and conical ^asculall/atlon of aiiboflaMiiosis and the muscle tender- 
ness and icflcx disturbances of Ibiamin deficiency Less often there is edema 
due ncitbei to piotcin deficiency, noi actual peiipberal neuiitis Patients with 
frank bci i-bcn of cither the i\ct oi dry type seldom fail to show cithei the skin 
lesions or the glossitis of nicotinic acid deficiency and often there is cheilosis 
and the c} e signs of ariboflavinosis These combinations are of course to be 
expected from the natuic of the etiology of B group deficiency RaieLy iii- 
diMduals with one of these syndiomes has signs of vitamin A deficiency as 
n ell This association is unusual in our locality An occasional example is 
seen of an apparently acute phase of multiple avitaminosis which has been 
described as common m the tropics but which is rare m this country 
This syndrome consists of severe ocular lesions and cheilosis similar to those 
of ariboflavinosis, ulcerative and atrophic glossitis, ufcerative dermatitis of 
the genitalia and \esicular dermatitis of the trunk and extremities such as 
are seen m seveie nicotinic acid deficiency, follicular keratosis and a neuro- 
pathy of the optic nerve with swelling and congestion and marked dimness 
of vision Such individuals have been too ill for experimentation but the 
very prompt cure of all lesions except follicular keratosis with large amounts 
of synthetic thiamin, nicotinic acid and riboflavin would seem to indicate that 
lack of these vitamins is the mam fault It is impossible to identify the 
factor responsible for the optic neuropathy with marked impairment of visual 
acuity and contraction of color fields In our experience scurvy in adult 
patients is frequently associated witli glossitis, ocular signs, dermatitis 
or reflex changes characteristic of deficiency of one or another member of 
the B group What seems of more significance is that we have not seen a 
patient with clinical scurvy who had plasma ascorbic acid below 0 15 milli- 
gram per cent It is likely that the associated B group and perhaps vitamin 
A deficiency play an important part in the development of scorbutic lesions 

Though absolute proof cannot be presented, both clinical observation and 
therapeutic tests indicate that the presence of signs of any of the avitaminoses 
IS indicative of multiple deficiency In the case of the B group, treatment 
witli the single vitamin indicated by predominant signs may result m the 
rapid development of seveie manifestations of other deficiencies In the 
majority of instances signs of multiple deficiency can be found without 
difficulty 

It IS trite but necessary to say that a high protein, high caloric diet con- 
taining adequate amounts of the protective foods^ is the basis of all treat- 
ment of deficiency disease The components of such a diet can be varied to 
suit the needs of the given case Frequently it must be liquid and given m 
small amounts at frequent intervals through an indwelling nasal tube for 
several days Such a diet should be supplemented with yeast or crude liver 
extracts and relatively huge amounts of the particular vitamin which seems 
to be predominantly lacking In addition all other available vitamins should 
be' given m amounts representing at least four or five times the normal daily 
requirement In the case of the water-soluble group such massive dosage 
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IS seldom required for more than a week though i espouse may sometimes be 
quite slow m patients with ben-ben or very chronic anboflavinosis Delayed 
response can be attributed to some intrinsic disturbance which interferes with 
absorption or utilization When no definite effect is observed after three 
days of intensive therapy by mouth it is advisable to change to a parenteral 
route Thiamin and riboflavin frequently produce almost immediate effects 
when given intramuscularly or intravenously after failure on peroral admin- 
istration It may be .wise always to give these vitamins by injection to pa- 
tients who are urgently ill The saving of time and matei lal more than out- 
weighs the increased cost of injectable preparations 
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GLUCOSE-SULFAPYRIDINE; EXPERIMENTAL AND 

CLINICAL STUDIES'^ 

By Herbert K Ensworth, M D , James Liebmann, M D , Merton C 
Lockhart, Ph D , and Norman Plummer, M D , 

New York, N Y 

When satisfactory oral therapy with sulfapyridine is impossible, or when 
It is desired rapidly to obtain high blood concentrations of the drug, paren- 
teral administration is necessary Sodium sulfapyridine may be used for 
this purpose, but may sclerose veins, or cause local necrosis from accidental 
extravasation In the search for soluble forms of the drug, preparations 
of sulfapyridine m glucose solutions have been made Blake and Haviland ^ 
were able to get 2 grams of sulfapyridine into solution m a liter of fluid 
containing equal parts of 5 per cent glucose m distilled water and physiologi- 
cal saline which had been brought to a boil By using more concentrated 
solutions of glucose, workers m the Research Division of the Lederle Lab- 
oratories were able to dissolve greater amounts of sulfapyridine, although 
boiling was necessary It was later discovered that a similar aqueous solu- 
tion of sulfapyridine could be prepared with other aldohexoses or aldo- 
pentoses Concentrations of from 5 to 30 per cent of sulfapyridine could 
be obtained m from 30 to 50 per cent aldehydic-sugar water solution In 
this report the properties of glucose sulfapyridine will be described and 
clinical studies with a solution of 10 per cent sulfapyridine m 50 per cent 
glucose will be reported 

The clear aqueous solution of 10 per cent sulfapyridine m 50 per cent 
glucose varies from a light-yellow to brown m color, contains some uncom- 
bmed sulfapyridine, usually m the order of from 5 to 10 per cent of the total 
sulfapyridine content and some uncombmed glucose, but about 90 per cent 
of the total sulfapyridine is m the form of a complex, believed to be a 
Schiff’s base f On hydrolysis of this complex, by dilution, acidification or 
heating of the diluted complex, free sulfapyridine is obtained 

* Rccci\cd for publication December 10, 1940 

From the First (Columbia) and Second (Cornell) Medical Divisions, Bellevue Hos- 
pital, the Departments of Medicine of the College of Physicians and Surgeons, Columbia 
University and Cornell University Medical College 

The chemical and animal studies were done at the Lederle Laboratories (Dr Lockhart) 
The clinical studies were conducted under a grant of the Josiah Mac>, Jr Foundation 
t A Schiff’s base maj be designated as the reaction product of an aldehyde with an amino 
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Mi:tiiod of Assay 

Tlic method of dcleiminalion of fiec sulfapyiidme and total sulfapyri- 
dine thioughout this icport is that of Marshall and Biatton" However, 
some precautions weic necessaiy because of the tendency of the glucose 
sulfapjudine complex to hydiolyzc lapidly on acidification For the analy- 
sis of free sulfap}ridme m glucose-sulfapyndine, the procedure must be done 
immediately after the bleeding oi the blood sample must be kept in the chill 
room until analyzed The detei mination in the trichloi acetic acid filtrates 
must be done miinediately aftei the precipitation and filtiation are complete 
If allo^^ed to stand foi any length of time, the acid medium is optimal for 
Iibeiation of free sulfapyridine fiom the glucose-sulfapyndine complex If 
the detennmations are done at once, time and temperature will not have been 
able to play any role or to affect hydiolysis The value obtained for free 
sulfapyridine, m this technic, will be tlie free sulfapyridine present m the 
blood stream when the sample was taken The total sulfapyridine value 
obtained will consist of free sulfapyridine, complex sulfapyridine (glucose- 
ami) and acetjdated sulfapyridine 

Aximal Experiments 

In order to determine the comparative therapeutic effect of glucose sulfa- 
pyridine and ordinary sulfapyridine, mouse piotection studies were under- 
taken In a senes of tests involving the oral use of glucose sulfapyridine in 
35 mice, and of equal amounts of a sulfapyridine suspension (with a small 
amount of gum acacia added to maintain a homologous mixture) in 35 other 
mice, no essential difference in toxicity oi survival rates between the two 
drugs was noted In the animals which died toxicity due to drug was dif- 
ferentiated from pneumonia by the presence of hematuria in the animal when 
alive, and the absence of pneumococci in the heart’s blood when autopsied 
In these experiments, the therapeutic dose of glucose sulfapyridine was so 
near the toxic dose that the therapeutic effect was masked Witli a dose of 
2 gm per kilo per day of either drug, protection against 200 MFD of 
virulent Type II pneumococci is approximately 70 per cent 

The relative absorption of equal amounts of sulfapyridine and of the 
sulfapyridine suspension given orally was studied in a group of 12 rabbits 
When fed either 100 mg oi 300 mg per kg body weight of these drugs, the 
rabbits which received the glucose sulfapyridine showed the higher blood 
levels , this difference was more marked with the larger of the two doses used 
The rapidity of absorption was about the same These results are at va- 
riance with those obtained with patients treated with equal amounts of the 
two drugs It was found that gum acacia did not influence the rate of 
absorption m the sulfapyridine suspension, and when absorption and pro- 
tection tests were done on a group of 24 rats, results similar to tliose obtained 
with rabbits were observed 
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Human Absorption of Glucose-Sulfapyridine 

The absorption of glucose-sulfapyndine (10 per cent sulfapyndme in 50 
per cent glucose) when administered to humans orally, intravenously, and by 
rectum has been studied Frequent blood samples were taken from selected 
patients who received tlie drug by the various routes, and daily specimens 
were obtained from nearly all of the 130 patients with pneumonia who were 
treated with glucose-sulfapyridine by mouth These oral results are to be 
compared with those obtained when sulfapyndme tablets are administered 
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Tig 1 Blood levels of free sulfapyndme after oral administration of 

glucose sulfapyndme 


Oial AdmxnxsitaUon When glucose-sulfapyridine is given by mouth 
in the dosage of 2 gm (20 c c of solution) followed by 1 gm every 4 hours, 
the blood sulfaj)> ndine content rises slowly but steadily for about 24 hours 
(figure 1) After this the absorption curve tends to level off, although as 
tins dosage is continued, the content increases somewhat o\er the next 24 
or 48 hours in many patients These findings confirm those of Finland and 
Ins a'.bociales ' 

When stilfapy ndine tablets are administered in the same dosage, the 
blood stilf.qnridinc content rises more rapidly, and the absorption curve tends 
to level oft after about 12 hours, increases after this time come more slowly. 
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The average maximum blood sulfapyndme level obtained by the oral 
administration of these two compounds is about the same , the diflFerence lies 
in the speed of their attainment 

In experiments conceinnig the anti-pneumococcal power of blood of pa- 
tients receiMiig glucose-sulfapyridinc by mouth, Finland and his associates 
have found that the bacteriostatic and baclciicidal power of such blood is 
equnalcnt, level foi le\el, to blood of patients receding the oidinar}' sulfa- 
pyridnie tablets 

10-M6.% 


II 



Fig 2 Blood levels of free and total sulfapyndme after intravenous administration of glucose 
sulfapyndme compared with sodium sulfapyndme 


Intravenous Adimmsti ahon The production of a soluble form of sulfa- 
pyridine which is not highly alkaline (as is sodium sulfapyndme, whose pH 
is about 11), led to the hope that the new prepaiation would be suitable and 
safe for parenteral use when indicated Preliminary studies were first made 
regarding the blood levels which might be obtained after intravenous in- 
jection befoie using the drug by this route m pneumonia patients 

Twenty c c of the undiluted glucose-sulfapyridme preparation were ad- 
ministered slowly (2 to 3 c c per minute) to six selected patients on the medi- 
cal wards ' Patients with known kidney damage were not used, since ex- 
cretion of sulfapyndme may be delayed m such patients Frequent blood 
samples were taken for study 

The blood sulfapyndme content naturally rose quite rapidly (figure 2) 
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Three to five minutes after the completion of tlie injection, the total sulfa- 
pyridine content of the blood varied from 8 to 12 mg per cent The free 
sulfapyridme content at this time was low, however, varying from 1 to 2 
mg per cent This shows that the glucose-sulfapyridme is not hydrolysed 
to free sulfapyridme in the blood stream The level of both free and total 
sulfapyridme fell rapidly after injection, and at the end of four hours only 
traces of free drug and 1 to 2 mg per cent of “ total ” drug remain m the 
blood stream This rapid fall is due to the fact that the injected drug is 
excreted rapidly m the urine 

Finland and his associates ® have reported similar findings when glucose- 
sulfapyridme IS injected by vein m a more dilute solution Their results dif- 
fer from ours, however, m the comparative amounts of free and total drug 
recovered from the blood stream, the free drug apparently accounting for 
about 50 per cent of the total m their experiments and only 15 to 20 per cent 
m ours This difference may be due to differences m method and time of 
assay After intravenous administration of the glucose-sulfapyridme com- 
pound, three derivatives are found m the blood These are ( 1 ) free sulfa- 
pyridme (since about 10 per cent of the material before administration is m 
the free form), (2) the glucose-anil, and (3) acetylated sulfapyridme 
With the modification of Marshall’s method which we use, the latter two 
compounds are indistinguishable under the ordinary conditions under whidi 
the estimations were carried out The value for free sulfapyridme, on the 
other hand, seems to be readily estimated separately Finland and his asso- 
ciates believe, however, that the free sulfapyridme and the glucose-anil test 
as one and the same drug under conditions prevailing m their laboratory 
This probably accounts for the difference m comparative amounts of free 
and “ total ” drug whidi aie obtained m the two laboratories From a prac- 
tical point of view our results are m agreement as to the fact that the blood 
level falls too rapidly after intravenous administration of glucose-sulfa- 
pyridine to make tins route of injection of value In addition, Finland’s 
gioup has shown that the blood of patients who receive the glucose-sulfa- 
pyridme intravenously does not have anti-pneumococcal power “ 

Admviistration by Rectum Four patients were given cleansing enemas 
followed by retention enemas of glucose-sulfapyridme in 200 to 300 c c of 
tap uater T%\o patients were given 20 cc of the compound, one patient 
30 cc and one patient 40 cc The tap was well retained in each case 
Blood specimens u ere obtained 45 minutes after administration of the drug 
and again 24 hours later The blood showed only traces of free drug and 
values of " total ’’ drug ranging from traces to 0 8 mg per cent , the latter 
figure was obtained w'hcn 40 c c of the compound were administered 

Clinic ^L Results 

Since October 1938 a studj of the cheniotherap} of pneumonia has been 
m progress at Bellevue Hospital, Glucosc-sulfapjndinc has been one of the 
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chemotherapeutic agents under nn csligation Although it soon became evi- 
dent that this preparation ^^ould not be useful for intravenous injection, it 
was decided to ascertain its possible \aliie as an oral medicament While it 
IS possible to ciush siilfapjiidine tablets and suspend them in milk or water, 
in our experience a goodly amount of the drug was likely to remain in the 
bottom of the medicine glass A soluble non-irntant preparation such as 
gliicosc-sulfapjndine w'ould obviate this difficulty 

During the period of investigation, 130 cases of pneumonia have been 
treated w’lth glucosc-sulfap) i idine orally Certain wards were set aside and 
all pneumonia patients entering these wards w'ere treated wnth this prepara- 
tion The cases which form the material of this clinical report w'ere, there- 
fore, unselected No case was included w'hich had not either frank physical 
or roentgen-ray evidence of pneumonia 

On admission of each case, a blood culture w'as taken before treatment 
and subsequent cultures were done, if fever persisted Treatment with 
sulfapyridine was started as soon as the clinical diagnosis had been made and 
blood and sputum collected for bacteriological examination In each case 
the sputum was tjped as soon as feasible, directly if possible, and m each case 
mouse typing w'as also done 

Thirty-two of the 130 cases recened serum The serum treated cases 
w ere not selected because of failure to respond to sulfapyridine, but because 
they W'ere part of a largei altemated senes of cases that,® on rotation by type, 
were due to recene serum plus sulfapyridine lather than sulfapyridine alone 
Some cases due to receive serum m the altemated series did not receive it 
because recover}' on sulfapyridine alone was obvious by the time a typing was 
obtained Four cases of probable pneumococcus endocarditis (three of 
w'hom had had good initial responses to glucose-sulfapyridine) received, 
w'ltliout effect, sodium sulfapyridine later during their course, and five other 
cases received initial doses of 1 to 2 gm of sodium sulfapyridine Sixty-five 
cases were under 50 years of age and 65 were 50 or over 

Results 

The results m terms of mortality are shown in table 1 It will be seen that 
there were 127 cases of pneumococcus pneumonia and three cases of Fned- 
landei ’s pneumonia In the pneumococcus pneumonias there were 18 deaths 
with a gross mortality of 14 per cent If six cases in which death occurred 
in less than 24 hours after admission aie excluded the mortality is 99 per 
cent 

If the group of bacteremics is analyzed separately the results are 12 
deaths (55 per cent) m the 22 bacteremic cases If three 24 hour deaths 
are excluded, there were 9 deaths m 19 cases (47 per cent) 

There were two cases of Type B Fnedlander’s pneumonia, one of them 
bacteremic Both recovered from tlieir pneumonia, but one who had had 
edema and ascites on admission died afebrile three months after admission of 
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Table I 

Distribution of Cases and Mortality Rates by Tj'pes 




Non-Bacteremic 

Bacteremic 

Total 

Type 

' 

Cases Deaths 

Cases Deaths 

Cases Deaths 

Pneumococcus Cases 


I 

15 

1 

4 

1 

19 

2 

II 

15 

1 

4 

3 

19 

4 

III 

9 

1 

3 

2 

12 

3 

IV 

5 

0 

0 

0 

5 

0 

V 

9 

0 

1 

0 

10 

0 

VI 

1 

0 

0 

0 

1 

0 

VII 

16 

2 

3 

2 

19 

4 

VIII 

10 

0 

2 

0 

12 

0 

X 

3 

0 

0 

0 

3 

0 

XI 

2 

1 

0 

0 

2 

1 

XII 

1 

0 

0 

0 

1 

0 

XIII 

1 

0 

0 

0 

1 

0 

XIV 

0 

0 

1 

1 

1 

1 

XV 

2 

0 

0 

0 

2 

0 

XVII 

2 

0 

0 

0 

2 

0 

XVIII 

0 

0 

1 

1 

1 

1 

XIX 

5 

0 

1 

1 

6 

1 

XX 

0 

0 

1 

1 

1 

1 

XXI 

1 

0 

0 

0 

1 

0 


2 


0 

0 

2 

0 

XXV 

1 



0 

1 

0 

XXIX 

3 


1 


4 

0 

XXXII 

2 



0 

2 

0 


Totals 

105 

6 (5 7%) 22 12 (55 %) 

127 

18 (14 %) 

Excluding 

24 hr deaths 

102 

3 (2 9%) 19 9 (47 %) 

121 

12 ( 9 9%) 

Friedlander Cases 

A 

1 

1 0 0 

1 

1 

B 

1 

0 1 1 

2 

1 


ciirhosis of the liver One case of Type A Fnedlander’s pneumonia (non- 
bactcrcmic) died one week after admission 

CompUcohons There were four cases of probable pneumococcus endo- 
caiditis with persistent bacteremia and development of cardiac murmurs (un- 
fortunately none with autopsy) , three of meningitis (one with recovery) , 
two of grossly purulent emp}cma with recovery without thoiacotomy on 
needle aspiration only , three of serous effusion who recovered with aspiration 
onh , and two cases of otitis media 

Discussion 

We luuc noted only slight differences in the clinical effect of glucose- 
sulfajnridme and sulfapyndine tablets in the oral chemotherapy of pneu- 
monia The gross mortality rate of 14 per cent in these glucose-sulfapyri- 
dinc treated pneumonias is about identical wuth the mortality rate (15 per 
cent ) of a similar scrie«: of sulfap}ridinc treated cases reported from Bellevue 
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J lospital b} oiir group Howcvci , tlie lesults m the bacterenuc cases are not 
as good In the sulfapjndine senes there were 35 bacteremic cases, of 
whom 12 died (343 pei cent) , excluding 24 houi deaths there w^eie only 8 
deaths (25 8 per cent) While the total number of bacteiemic cases in each 
scries is not large, the fact remains that the moitality rate with glucose- 
sulfapyt idinc was much highei (55 per cent for all cases, 47 per cent if 24 
hour deaths are excluded) Since it is of course not possible to determine 
immediatel} w Inch cases are bacteremic, the glucose-sulfapyndine, while ap- 
parent!) adequate for most non-bacteremic cases, is not to be recommended 



Fig 3 Average temperature curves 

as a preparation for routine use in pneumonia It is likely that prompt 
establishment of “ adequate ” blood levels (just what constitutes adequate 
levels IS still not decided) is necessary m order to save the largest possible 
number of the seriously ill patients 

The effect on the teinperatuie cuive is essentially the same as can be seen 
from figuie 3, which shows composite temperature curves of 12 cases (six 
Type I and six Type VII) treated witli glucose-sulfapyridme, and 12 cases 
of the same types treated with sulfapyndine tablets m the same hourly dos- 
age These cases were the first six in each Type I and Type VII group who 
fell by lot into the " drug only ” senes for treatment by the respective agent 
There was only one case of granulocytopenia (with recovery) , two mild 
secondary anemias, one case of gross hematuria and renal colic, and two cases 
of psydiosis (which cleared when the drug was discontinued), and one case 
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of cyanosis ascribable to sulfapyridme Nausea and vomiting seemed to be 
less frequent with glucose-sulfapyndme than with plain sulfapyridme tablets 
Of the 130 cases 49 (38 per cent) had either nausea or nausea and vomiting 
Of these 49, nine had nausea only, and of the 40 who had vomiting, this was 
classified as severe in seven, moderate in 24, and slight m nine cases This 
figure of 38 per cent is significantly lower than the 52 per cent of nausea and 
vomiting in the series of sulfapyridme treated cases previously reported 
We attribute this lowered incidence of nausea and vomiting to the slower 
rise of the absorption curve of glucose-sulfapyndme 

It IS interesting to note that not only did we not infrequently see dramatic 
and critical falls in temperature with blood levels of less than 4 mg per cent, 
but also the composite temperature curve is essentially the same as that of 
tablet treated cases with a more rapid rise of blood sulfapyridme 

Conclusions 

1 A concentrated (10 per cent) solution of sulfapyridme has been pre- 
pared in combination with glucose, yielding what is believed to be a glucose- 
anil 

2 When this solution is administered orally to rats and rabbits, a higher 
blood level of both free and “ total ” sulfapyridme is obtained than with an 
equal amount of free sulfapyridme m suspension 

3 When 2 gm per kilo per day of either glucose-sulfapyndme or sulfa- 
pyndme suspension are fed to mice, protection against 200 MFD of 
virulent Type II pneumococci is approximately 70 per cent 

4 Oral administration to humans results m a delayed absorption into 
the blood stream, the blood curve level rising slowly for about 24 hours and 
then tending to level off The relative percentage of free and total sulfa- 
pyridme 111 the blood stream is m the same general range obtained when 
ordinary sulfapyridme is given With the latter drug absorption is more 
rapid 

5 Intravenous administration to humans of 20 c c of the glucose-sulfa- 
p} ridme solution results m an immediate high level of " total ” sulfapyridme 
but a low level (1 to 2 mg per cent) of the free drug Both of these levels 
fall vei*)^ rapidly 

6 Rectal administration to humans of glucose-sulfapyridme is followed 
. b> \ cry little absorption 

7 Only slight differences m the clinical effects of glucose-sulfapyridme 
and bill fap} ridme tablets ha\e been noted, and the gross mortality m the two 
groups IS about the same In the bactcrcmic cases, how'cvcr, there is a dis- 
tinctly higher fatality rate in the gIucose-sulfap> ridme group Since it is 
not possible nnmediatch to determine which patients have bacteremia, glu- 
cosc-snlf.ip\ ridme is not recommended as a preparation for routine use m 
]incnnionia 

Mr I'raiik B Ablonfli performed man> of tlic animal experiment <1 and chemical 
deV rmfafons 
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Deaths 


Totil 

Dn«R Units 

N-imc \bc Tjpc Gm Scrum Rcm'irks 

\\ P 54 I 145 0 Diabetes mclhtus Bacteremia on admission and 

persistently from 3rd t\eek until death from pneu- 
mococcus endocarditis on 56th da^' No response 
to cither sodium sulfapyridtnc or sulfathiazolc 

L B 60 1 4 0 24-hour non-bactcremic death 

P P 55 II 6 330 000 4 q:m glucosc-sulfapyndinc and 2 gm sodium sulfa- 

p\ridinc I V Died 13 J hours after admission 

J F 60 II 42 170 000 Bacteremia 500 colonics per cc on admission 

Temporary sterilization of blood stream but recur- 
rence of bacteremia persisting in spite of sodium 
sulfapyridinc by mouth and by vein Died of 
pneumococcus endocarditis and meningitis 3 weeks 
after admission 


J S 

57 

11 

18 

0 

Overwhelming bacteremia with innumerable col- 
onies Died 4th day 

R W 

53 

II 

31 

0 

Bacteremia 58 and 89 colonics per c c Blood 


stream never sterilized in spite of levels of 4 to 9 
% (also received sodium sulfapyridine) Prob- 
able endocarditis Died 6th hospital day 


C V 

70 

III 

5 

0 

Admitted late in disease Bacteremia 18-hour 
death 

R B 

64 

111 

32 

360 000 

Bacteremia 22 colonies per cc Arteriosclerotic 
heart disease with decompensation on admission 
Died 6th hospital day witn normal temperature 

J B 

62 

111 

12 

0 

* No response to drug m spite of good levels At 
autopsy showed consolidation of RLL, LLL, and 
partial consolidation of RUL and LUL 

P F 

46 

VII 

48 

0 

Bacteremia 7 and 17 colonies per c c Sterile at 


96 hours but recurrence and persistence of bac- 
teremia after 11th day in spite of glucose and sodium 
sulfapyridine Developed aortic diastolic murmur 
and died one month after admission of pneumo- 
coccus endocarditis 

JO 52 VII 24 0 Myeloblastic leukemia with 530,000 W B C and 

97% myeloblasts on admission Consolidation 
RUL, RLL, LLL Died on 3rd hospital day 

\V L 56 VII 8 400 000 Four day history of pneumonia beginning during 

alcoholic bout Jaundiced on admission with con- 
solidation of 3 lobes Bacteremia 100 and ISO 
colonies per c c Died 45 hours after admission 
Autopsy 

W p 55 VII 2 0 Admitted 6th day of disease, moribund, in pul- 

monary edema Died 8| hours after admission 


JO 66 XI 34 120 000 Admitted in diabetic acidosis which was easily con- 

trolled Initial good response but relapsed on Sth 
hospital day and died on 10th day 


H B 65 XIV 

4 

0 

Bacteremia 121 and 75 colonies per c c Died 
18J hours after admission 

W P 54 XVIII 

26 

0 

Elderly hypertensive admitted on 6th day of disease 
with bacteremia, ISO colonies per c c Blood cul- 
tures persistently positive Died with meningitis 
on 6th hospital day 
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Deaths — ConHmied 


Name 

Age 

Type 

Total 

Drug 

Gm 

Units 

Serum 

Remarks 

c J 

67 

XIX 

2 

0 

Two previous admissions for arteriosclerotic heart 
disease with decompensation Admitted in frank 
failure, with bacteremia 30 and 34 colonies per c c 
Died 16 hours 

A A 

54 

XX 

18 

200 000 

Bacteremia with innumerable colonies on admission 
Subsequent blood cultures sterile but no tempera- 
ture response Died 4th hospital day Autopsy 
Confluent lobular pneumonia entire right lung 
Empyema, right Arteriosclerotic heart disease 
with decompensation 

F F 

74 

Fried A 

SO 


Type XXI m sputum Fnedlander Group A 
empyema 

J M 

41 

Fried B 

60 

0 

Angiomata of face and thorax and history of pan- 
creatitis 10 years previously Consolidation RUL 
and bacteremia Developed lung abscess one 
month after admission which healed by time of 
death, 2 months later Jaundice present on 7th 
hospital day, edema and ascites on 13th hos- 
pital day Repeated paracentesis Afebrile death, 
probably from cirrhosis of the liver 
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A SYNDROME OF UPPER ESOPHAGEAL STENOSIS'^ 


13} ;Mortimi:u R Camii i, M D , and Leo Loewe, M D , 

Bi ooklyn , N ctv Y ork 

Starvation o\ ei shadows the many other sequelae of esophageal stenosis 
Pulmonary complications, for instance, unless of calamitous proportion, are 
often o\erlooked or mismterpieted Attention is usually directed to the 
more dramatic accidents such as perfoiation into the trachea The more 
frequent complications are either insufficiently emphasized or not widely 
appreciated With certain types of esophageal stenosis these may occur 
with such constancy as to become part of the clinical syndrome 

This report concerns itself with the s}ndrome of aspiration of ingesta 
into the air passages due to esophageal stenosis Following a review of our 
clinical material ^\e felt the need for fuither elucidation of tlie sympto- 
matolog}' and the mechanism of the clinical picture A plausible anatomical 
and physiological explanation is offered to explain the succession of events 

A brief review of the hteratuie corroborated our impression that the 
origin of the pulmonary complications has received relatively little attention 
McCrae ^ stated tliat dyspnea could be a prominent feature of carcinoma of 
the esophagus, even before dysphagia, if either or both of the recurrent laryn- 
geal nerves become involved Jackson, Tuclcer, and Clerf ® found that cough 
may be brought on by an overflow of food and secretion from the esophagus 
into the larynx Likewise, esophageal paralysis seriously interferes with 
sw'alloiving The pyriform sinuses fill and overflow into .the larynx 
(Chevalier Jackson sign of esophageal stenosis) ® Jackson and Jackson ^ 
were so impressed with the frequent oversight of the esophageal origin of 
pulmonary symptoms that they discussed, in a separate communication, the 
many ways in which this can occui They cite aspiration of ingesta as a 
cause They have had the experience that any stenosing lesion, by causing 
an overflow of the esophageal contents, may result m contamination of the 
tracheo-bronchial system They have observed overflow with the following 
esophageal lesions congenital stenosis, foreign bodies, syphilis, aneurysm, 
cardiospasm, and benign and malignant new growths Recurrent laryngeal 
nerve involvement is also listed as a cause for aspiration They do not men- 
tion having actually seen the overflow during a fluoroscopic examination, but 
have come to their conclusion from highly presumptive evidence Vinson 
and Kimmelsteil ® believe that regurgitation of mucus is inevitable m any 
case of complete obstruction of the esophagus When this occurs at night, 
it is associated with aspiration and may lead to chronic bronchiectasis They 
have noted aspiiation as a complication of cardiospasm Vinson® believes 

* Received for publication July 5, 1940 

From the Brooklyn Cancer Institute, Brooklyn, New York, Division of Cancer, Maurice 
Lenz, M D , director , Department of Hospitals, New York City 
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that every esophageal history should include inquiry concerning regurgita- 
tion, and whether or not this is associated with strangling as a result of as- 
piration into the air passages He believes that aspiration may take place 
from any esophageal stenosis However, he states ^ that “ respiratory symp- 
toms are less frequent m carcinomatous obstruction than in that from other 
esophageal lesions, unless the growth has penetrated the wall of the trachea 
or a bronchus with formation of a fistula ” This last is at variance with our 
experience 

Mathews and Schnabel ® investigated 108 autopsied cases of carcinoma 
of the esophagus Eighty-six were of the stenosmg variety, 22 of the non- 
stenosmg type Every lesion in the uppermost third of the esophagus was of 
the stenosing type The part pneumonia played m the termination of life in 
the stenosing group assumed great importance, 67 per cent of this series 
dying from this immediate cause The authors believe that at least some of 
the pneumonias were due to the aspiration of food Keefer ° described 17 
cases of esophageal carcinoma accompanied by serious pulmonary compli- 
cations Twelve of these were caused by perforation of tlie cancer, only 
one by aspiration of ingesta into the tracheobronchial tree He states there- 
fore, that the majority of such pulmonary complications are usually the result 
of perforation into the trachea, bronchi, mediastinum, lung, or pleura 
However, since he presents a highly selected group of cases, most of which 
perforated, we cannot conclude that in an unselected series this would be the 
usual mechanism of pulmonary involvement Rastelli described an in- 
teresting case of malignant stenosis at the upper end of tlie esophagus His 
patient complained of hoarseness, cough, and dysphagia He was emaciated, 
and had rales and dullness at both lung bases The fingers were clubbed 
Roentgen-ray examination of the lungs disclosed areas of increased density 
in the right middle and lower, and in the left lower lobes of the lung The 
diagnosis was bronchopneumonia On fluoroscopic study of the esophagus 
the barium was held up at the site of tlie lesion and then spilled over tlie top 
of the esophagus into the larynx and tracheo-bronchial tree The right re- 
current laryngeal nerve was involved causing a fixed right vocal cord He 
believed that since the coids could not approximate m the midline, the m- 
gesta had an unimpeded passage into the lung, thereby causing aspiration 
pneumonia 

Joiisseanme " classifies the rcspiratorj svmptoms as laryngotracheal or 
imlmonarv in origin He agrees with Collet, whom he quotes, m stiessing 
the frequent involvement of the recurrent larjngeal nerve as a factor in the 
production of respiratory svmptoms such as hoarseness, aphonia, or stridor 
1 ie also state-, that bulging or fistula into the tracheo-bronchial tree may be 
rt,iponsihle for these ‘-vmptoms However, he does not mention aspiration 
as a prominent cau^e of re^piratorv complaints 

In contiadistmction to Jous«eauine, Collet, and others who believe th.it 
the recurrent larvngeal nerve iinolvenicnt is frequent with carcinoma of the 
tsophngus, \'m'.on in discu-smg his studies of 1,000 eases of esoj)h.age.il 
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malignancy, cites only 17 instances of paial 3 'sis of one or both cords These 
cases ^\erc seen in a huge clinic between 1923 and 1933 and it is possible that 
since the iinohenient was not suspected, it was not sought for in each case 
In a later discussion ® the same authoi aptly warns that hoarseness associated 
ith difliculty in swalloii ing, should suggest an esophageal lesion of malign- 
ant t}pe 

The 30 cases which comprise this study were culled from the files of the 
Brookl}!! Cancer Institute However, the diagnosis of carcinoma could not 
be verified in each instance Common to all was obstruction in varying 
degree of some part of the esophagus Roentgen-ray and fluoroscopic ex- 
aminations * of the esophagus were perfoimed in every case Wherever 
possible esophagoscopy f and roentgen-ray of the chest were also done 
Ciirsoiy correlation of the pulmonary complications with the esophageal 
lesions led us to behe\c that the incidence of lung affections was greatest 
when the esophagus was involved m its uppermost third The cases were 
then arbitrarily classified as to then location in the upper third or lower two- 
thirds of the esophagus Thereafter the cases were unselected, being entered 
on the chart in sequence according to the patient’s date of application to the 
clinic 

We then studied tlie age and sex of the patient, the type and duration of 
complaint , the roentgen-ray and fluoroscopic findings in the esophagus , the 
presence of aspiration into the tracheo-bronchial tree, the condition of tlie 
esophagus as seen by esophagoscopy, the location of the lesion, the presence 
or absence of vocal cord paralysis, whenever possible, the pathology of tlie 
lesion, the roentgen-ray and clinical findings m the chest, the presence of 
clubbing of the fingers , and finally, the course and outcome of the disease 

Analysis of the Lesions Which Involved the Uppermost Third 
OF THE Esophagus (Chart 1) 

Thirteen cases, or 43 3 per cent of the total, showed involvement of the 
uppermost third of the esophagus In two instances (cases 3 and 5) this 
involvement was secondary to lesions proximal to it The sex incidence was 
as expected, there being only one female in the group The average age 
was 58 plus years The most common complaint was inability to swallow 
properly , but cough, hoarseness, vomiting, pain, and cervical mass were also 
observed The average duration of complaints before a physician was con- 
sulted was approximately five and a half months 

Radiographic studies of tlie esophagus showed it to be involved primarily 
or secondarily in every case Fluoroscopic examination with barium gave 
extremely important information The degree of difficulty in swallowing 
could be visualized More significant, the actual welling over of barium 
from the esophagus into the trachea could be demonstrated This was ob- 

* We wish to thank Dr S W Westing, roentgenologist, for his helpful cooperation 

t Likewise, we thank Dr M E Myerson and Dr Jas Schmidt on whose services the 
esophagoscopies were done 



Chart I 

Analj >118 of Lesions in Upper Third of Esophagus 
I he Ca^cs arc Un^clccted. Being Entered on Chart in Succession According to Date Admitted 
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Chart I (Continued) 
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served during the first examination in eight of the thirteen cases A sub- 
sequent examination in case 6 likewise demonstrated it Thus in nine of 
the thirteen cases (69 2 per cent) barium was seen to spill over into the 
tracheo-bronchial tree In an additional two cases (9 and 10) barium 
entered the air passages via fistulae (15 4 per cent) In the remaining two 
cases (5 and 8), aspiration could not be demonstrated during the single 
fluoroscopic examination which was done However, patient 5 later de- 
veloped marked swallowing difficulty and the clinical opinion as to cause 
of death was aspiration bronchopneumonia Case 8 likewise, probably died 
of aspiration bronchopneumonia It is felt that if follow-up examinations 
were done, aspiration might have been seen in every case With some 
variations m each patient, the exhibition of aspiration was quite similar 
There would be several forceful efforts at swallowing during which the 
barium would descend to the obstruction and then fill the proximal dilated 
portion of the esophagus Witli continued swallowing efforts a variable 
amount of coughing would follow and then barium could be noted spilling 
over into the tracheo-bronchial tree A tridde of barium could then be seen 
in the air passages This could also be visualized on the radiographic films 
In two of the nine cases fluoroscopy indicated severe swallowing difficulty 
but It was not until the films were read that barium could be detected in the 
tracheo-bronchial system 

Esophagoscopy showed the pathological process to be at or near the 
cncopharyngeus in each instance Biopsy, when obtained, did not in- 
variably prove the lesion malignant Cases 3 and 5 had lesions in the pyri- 
form sinus which interfered with esophageal function In every patient the 
mechanism of swallowing was compromised 

Extremely significant was the condition of the vocal cords Their status 
w'as noted in 12 of the 13 cases Eleven of these 12 patients (91 6 per cent) 
had cither one or both cords involved No paralysis was present in patient 5 
whose lesion la> in the pyriform sinus wnth the esophagus only secondarily 
.ifftctccl Patient 1 whose cords w^ere not examined at the time of his illness, 
has since been examined The cords show'cd good function Malignancy 
was never proved in this case 

The pulmonary findings were closcl} associated wuth the phenomena of 
aspiration Roentgen-raj or physical examination indicated the presence 
of bronchopneumonia in e\cr} case but the first (92 3 per cent) Repeated 
mtcr\al examinations were necessary because the pneumonic process did not 
become intense until late in the illness, presumably following massive or re- 
peatcil aspiration Spilling o\er from the esophagus into the air passages 
accounted for the observed pathologic process in every ca‘«e but two, where 
esophago-tracheal fistula due to the mahgnancv explained it That a low 
grade pneumonic process could take place due to aspiration, without roentgen- 
ra> or ph>sical confirmatum was ‘■ccnnngly demonstrated m case 1 Aspira- 
tion wrib noitd on fiiioroscopv and rocntgtn-rav , \ct no mediastinal, pleural 
or pulmonarv paihtdogic process ctmld be detected on roentgen-ra) or thmeal 
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Study However, liad not Ins lesion been quickl}- leheved he probably would 
ha^c gone on to de\clop the more advanced clinical picture The presence 
of clubbed fingers in tins patient, with no othei apparent cause for their ap- 
pearance, likewise seems to sjieak fot a low' grade, possibly long standing, 
pulmonar}* process 

The presence of clubbed fingeis m moie than a thud of the cases (38 5 
per cent ) is an additional finding of interest and significance The patients 
presented none of the usual causes for clubbing and w'e w'ere hard pressed to 
CNplam Its presence until the phenomena of aspiration w'ere noted We 
could then rationalize it on the basis of a low' grade, chronic, pulmonary 
infection caused In repeated small aspirations In ever)' case w'hicli showed 
clubbing, except case 5, w'e w'cre able to demonstiate aspiration Only one 
examination was done on tins patient who later developed marked sw'allowing 
difficulty It IS felt that repeated examinations would possibly have revealed 
it Anothei patient (6) show'ed no aspiration during one examination, but 
demonstrated it during a second study Those cases which showed aspira- 
tion, but no clubbing, possibly ran too acute a course to allow of its develop- 
ment 

Tw'ehe of the 13 patients died They all died of aspiration broncho- 
pneumonia Patient 1 on w'lioni a diagnosis of malignancy was never 
proved, is alive He has no sw'allowing difficulty at present His chest is 
clear, but he still has markedly clubbed fingers Repeated examinations have 
re^ealed no otlier condition w'hich might have been responsible for their 
formation 

Analysis or Lesions Which Involved the Low'er Two-Thirds of the 

Esophagus (Chart 2) 

Seventeen cases, or 56 7 per cent of the total, fell into this group Three 
of the patients w'ere females The average age was 65 plus years The 
most common symptom w'as difficulty in sw'allowing, although substernal 
distress, expectoration, cough, and choking weie noted The patients waited 
an average of five months before seeking medical aid 

Roentgen-ray examination show'ed the esophagus to be affected in every 
case Fluoroscopic observations, however, differed greatly from those found 
in the first group The consistent interference with swallowing was not ob- 
served In the two patients (17 and 18) who did have great difficulty, as- 
piration W'as demonstrated In patient 17 barium spilled over from the 
esophagus into the trachea , m 18 a fistula was found Thus in this group we 
could demonstrate overflow aspiration in only one case (5 9 per cent) and 
fistula in only one (5 9 per cent) The other 15 patients (88 2 per cent) 
showed no barium in the air passages Aspiration may have been present, 
but was undetected in patient 27 w'ho had bronchiectasis and later con- 
solidation of the right lung as well as clubbed fingers, patient 29 had an 
abscess in the right lower lobe which likewise may have been due to aspira- 
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lion The complaint of dj^ihagia, picscnt m all patients, undoubtedly 
referred to the \aiiable amount of obsiiuction and delay which was noted m 
e\cr\ instance 

Esophagoscopy Ma*; done at this institution, oi elsewhere, m 14 cases 
Two patient'5 weie too ill and one lefused examination The diagnosis of 
malignancy could not always be ^ellfied All the lesions lay distal to the 
uppermost thud of the esophagus 

The good function of the \ocal coids m this gioup contrasted sharply 
with their djsfunclion m lesions of the upper thud How'ever, some dif- 
ficult) was encountered m the tabulation of results of these cord examina- 
tions This arose because when the coids functioned w^ell, a record of their 
status was not ahva)s enteicd on the patient’s chait Whenever done, but 
not recorded, this was indicated m the individual tabulations In only one 
instance (14) was ain affection noted, and in this patient only a weakness 
was seen 

Pulmonary tomplications weie greatly reduced in this group Ten 
patients had cither no demonstrable pulmonary lesions (14, 19, 21 22) or 
lesions probabl) unrelated to the esophagus (IS, 16, 23, 25, 28, and 30) 
The two patients with aspiration (17, 18) showed pulmonary pathologic 
findings related to it The first had tw'o small areas of consolidation, 
probably mflainmatoi), and the second, as expected, died of bronchopneu- 
monia due to massive aspiiation Patients 20 and 26 show^ed glands in the 
mediastinum These w'ere in the region of the site of the lesion in the 
esophagus and were either metastatic, inflammatory or both In any case, 
their presence could safely be attributed to the esophageal malignant growth 
Patient 27 had a severe cough and lipiodol study indicated the presence of 
bronchiectasis Patient 29 had a peach-sized abscess m the right lower lobe 
Unfortunately, he refused further examinations and the mechanism of its 
formation could not be probed furtlier The lesions in both of these cases 
may have been due to undetected aspiration 

Clubbed fingers were present in three cases (18, 20, 27) The esophago- 
bronchial fistula explained its occurrence in patient 18 Patient 20 showed 
enlargement of the hilar nodes and increased markings of the right lung field 
A mediastinitis, inflammatory or neoplastic, may well have been present to 
account for the clubbing Patient 27 was shown by hpiodol study to have 
bronchiectasis This is an accepted cause for clubbing which possibly had no 
relationship to the esophageal lesion, or it may have been due to undetected 
aspiration 

All of the patients died Whereas aspiration bi onchopneumoma was 
the cause of death in every instance in the first group, among these patients 
the cause varied One patient (14) died of trauma and urinary retention 
following a fall Two died postoperatively, one (16) from broncliopneu- 
monia, another (19) following esophagectomy Patients 20 and 22 died 
of starvation and inanition Starvation undoubtedly played some part in all 
these cases Patient 21 died from hemorrhage, another (23) from a 
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severely infected gastrostomy wound Patient 26 suffered from a cerebral 
accident and 28 from a severe psychosis. Both went quickly downhill and 
died Five patients (15, 22, 25, 29, 30) died elsewhere without accurate 
diagnoses and one patient (17) could not be traced Patient 18 who had a 
fistula died of aspiration bronchopneumonia 

Discussion 

The symptoms and complications of esophageal neoplasms are best 
classified according to the location of the process A syndrome which de- 
serves further emphasis appears when the uppermost third of the esophagus 
is involved 

Features common to all of these lesions are 

a Location at or near the uppermost portion of the esophagus 
b Paralysis or paresis of one or both vocal coi ds 
c Dysphagia 

d Aspiration of ingesta into the tracheo-bronchial tree 
c Pulmonary complications due to aspiration 
f Frequent occurrence of clubbed fingeis 

The noimal act of swallowing is a delicately coordinated combination of 
acts After mastication the food is rolled into a bolus and propelled to the 
back of the mouth By a series of automatic movements the posterior nares 
and mouth cavity are shut off The larynx is pulled upward under cover of 
the root of the tongue and the vocal cords approximated to close off the air 
passages At the same time the epiglottis forms a flooi over which the bolus 
travels to the back of the pharynx and downward by peristalsis through the 
esophagus 

An obstructive and infiltrate c lesion at the uppeimost portion of the 
esophagus, uhich iinolvcs one or both recurrent laryngeal nerves, not only 
(li«Jriipts the norma! act of su allowing at a vital point, but opens the passage 
to the trachco-bronchial tree by fixing some of the structures and interfering 
with the approximation of the vocal cords Under such cii cumstances, 
avpn.ilion would not onh be likely but well nigh una^Oldablc 

In general this appears to be the mechanism at \Nork in the cases located 
in the uppermost third The lesion disrupts the peristalsis at the very open- 
ing of the evophagii*?. at the ‘^ame tunc that the obstruction causes a damming 
hack of the ingested material In addition, some of the impoilant structures 
<.uch a< the epiglottis, ma> be fixed by the lesion Simultaneously, the 
smooth courdmation of the larxngcal elements is broken by involvement of 
the lecurrent larvngcal nerve or nerved The action of the inferior phaivn- 
gcal con*'trictor> i*. siaiuwhat distorted, but more important, the vocal cords 
fail to approMinate and clo^c off the air pas‘.ages The ingesta sjnlls over 
th' dimnud c'-ophagiis into the larvnx and aspiration is inevitable Pul- 
innnarv eomplic-iiions, varung v ith the* amount and tvpe of Aspiration, art 
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certain TancKc patients \Mth lesions in the nppei esophagus all died of 
aspiration bronchojincuinonia Piioi to the de^ elopment of this terminal 
coniphcation, \ai\ing inflaniniatoiy pioccsses were observed The presence 
of clubbed fingers in moic than a thud of these patients is similarly predi- 
cated on the a'spiration 

The incidente of piilmonaiy complications dropped perceptibly when tlie 
esophageal lesion*; la} distal to its uppermost third Aspiration as a cause, 
A\as pro^cd in only one case It might have been undetected m some others 
\*ocal cold function remained intact, as compaicd to almost universal dys- 
function in the first group 

This can rcadih be iindei stood when one consideis the anatomical rela- 
tionship of the recurrent laryngeal nerves to the esophagus In the upper- 
most third both ncrccs he pioxnnal to it On the light, the nerve loses con- 
tact with the esophagus below the subclavian artery On the left it remains 
close to It dowm to the ai ch of the aorta The d} sfuiiction of the vocal cords 
associated with lesions in the uppeimost portion of the esophagus is there- 
fore easily explained In lesions of the distal tw'o-thirds, no cord dysfunc- 
tion IS noted because the recuricnt lar}ngeals aie no longer in proximity to 
the esophagus The findings are therefore consistent wuth the anatomical 
facts 

With lesions in the distal tw'o-tliiids of the esophagus, the low incidence 
of pulmonar} complications appears related to the infrequency with which 
early overflow' aspiiatioii is encountered The intact vocal cord function 
constitutes an additional protection The vocal cord status is not known in 
the one patient of the second group w'ho had aspiration It is possible that 
tlie carcinoma infiltrated upward sufficiently to involve one of the nerves 
It IS likely, how'ever, that although a combination of factors, as seen m the 
first group, makes aspiration almost inescapable — all these factors are not 
essential It appears reasonable to expect it when the back damming is ' 
great, and the general condition of the patient is poor, even when the lesion 
is 111 the distal two-thirds of the esophagus This has been observed by other 
woikers with stenosis of the distal end due to cardiospasm Altliough all 
protective reflexes may remain anatomically intact — a general state of in- 
anition might so raise the threshold of response and result m such sluggish- 
ness of reflex activity as to cause gross dysfunction 

The esophageal lesions in this study weie mainly neoplastic It would 
appear, however, that neoplasia is not an absolute preiequisite for this syn- 
drome Nor need the recurrent larjmgeal nerves be involved Aspiration, 
w'lth its attendant complications, might be expected with any obstructive 
and disruptive lesion at the upper end of the esophagus, oi about its opening 
as with lesions in tlie hypophaiynx or pyriform sinuses Lesions m the 
larynx must certainly give varying amounts of aspiration Neoplastic 
stenosis in the uppei esophagus, how'ever, makes for such a combination of 
anatomical and physiological pathology as to make aspiration almost 
inevitable 
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Clinically, the lungs appear tolerant to the dripping of foreign material 
Large or repeated aspirations, however, must eventually produce manifest 
signs and symptoms As a corollary to this, the finding of pulmonary 
pathologic conditions, vocal cord paralysis, or clubbed fingers m the absence 
of a known primary should ‘point strongly to the esophagus or its neighbor- 
ing structures as the offender The picture of strangulation following at- 
tempts at swallowing, hereto-fore considered pathognomonic of esophago- 
traclieal or bronchial fistula, must be revised to include the described pos- 
sibility Fluoroscopic barium study of the swallowing function, in addition 
to the esophageal study itself, should be routine in the examination of all 
esophageal lesions It would be wise to incorporate this examination in the 
study of any lesion which might interfere with swallowing 


Summary and Conclusions 

1 The findings in 30 consecutive patients who presented themselves at 
the Brooklyn Cancer Institute with esophageal complaints are analyzed 

2 The symptoms and complications of esophageal neoplasms are best 
classified according to the location of the process 

3 A syndrome which deserves further emphasis appears when the upper- 
most portion of the esophagus is involved The common features of these 
lesions are 

a Location at oi near the uppermost poition of the esophagus 
b Paralysis or paresis of one or both vocal cords 
c Dysphagia 

d Aspiration of ingesta into the tracheo-bronchial tree 
r Pulmonary complications resulting from aspiration 
f Frequent occurrence of clubbed fingers 

Asimation pneumonia was responsible for all the deaths in this group 

4 The incidence of pulmonary complications dropped sharply when the 
esojiliagtal palliolog) lay in its lowermost two-thirds Likewise, the recur- 
rent lanngcal neric iinohement, almost universal in the first group, was 
al>‘:cnt here ENen in this group, however, there was sufficient dysfunction 
to cause a lare instance of aspiration 

Although the esophageal lesions in this study were mainly neoplastic, 
It vvcmlcl appeal that neoplasia is not an absolute prerequisite for this syn- 
tlrotnc *\nv combination of factors which resulted in similar anatomic or 
pIuMologic dysfunction might he expected to lead to similar complications 


IilUUOUtxpHY 


t 




’ ‘r JuU'> Caret Jo*in ol tlit l op!n«ti«. ,« OskrS \fotkrn 

{ , ti I tr, I'l.i' 'I** tp’tn, ' . tOl. 

^ Ti<tr Cl, -iivl CtM,, I II Malti'-injit 
N'fl'i. C J *->: 'ttrltriitt Tlimns Xd-i'tn tnd So.i'., Xtv 

P h' 


Modiciiic, 1908, Lta 

ni the csopItiiRU'^, i» 
York, Maj 1925, 



A s\NnROMn or uitcr rsopiiAGnAL stenosis 


79 


3 J \CKSON, C, TiiCKJR, G, ami Cimi, L II Paralysis of the esophagus, tn Nelson’s 

LtHKc-l I u Medidne, Thomas Nelson ami Sons, New York, Ma> 1925, v, p 85 

4 lAtKsoN, C. ami Jackson, C L Puhnonan sjniptoms due to esophageal disease, 

IransictioiiN Section on L.ir\ iigologe , Otologi, and Rhinologe, Am Med Assoc, 
p 19/ 

5 Vinson, P P, ami Kimmfxsthi, P Carcinoma of the csopliagits with unusual clinical 

maiiutstations, Ann Olol , Khiiiol and Lirjngol, 1938, xlvii, 804 

6 Vinson. P P The diagnosis and trc.itmcnt of diseases of the esophagus, 1940, Chas 

C Thomas Springfield, Illinois, p 5 

7 Vinson, P P See reference 6, p 35 

8 M\thf\\s, R W, and Schnaiih, 1 G Prinnrj esophageal carcinoma, with especial 

reference to a non-stcnosiiig \aria\, Jr Am Med Assoc, 1935, cv, 1591 

9 KiFtER, C S The pleural and puhnonarv complications of carcinoma of the esophagus, 

Ann* Int Mtn, 1934, viii, 72 

10 Rastfui, n Carcinoma Esofageo Coinpheato Da Penctrazione Degh Ingesti Nelle 

Vit Rtspiratoric, Rifonna med , 1936, In, 1245 

11 JoussrscMF Lcs formes rcspiratoircs du cancer de I’oesophage, Ann d'oto-laryngol , 

1935, 1053 

12 Vinson, P P Malignant diseases of the esophagus, studs of 1000 cases. Northwest 

Med , 1933. NNNii, 320 



THF DEVELOPMENT OF PLASMA PREPARATIONS 
TtLiL transfusions - 


By Max M Strumia, M D , and John J McGraw, M D , 
Philadelphia, Pennsylvania 


Experimentally plasma or serum was used as far back as 1871 by 
Bowditch ^ and a year later by Luciani “ A very extensive bibliography of 
the earlier experimental works on serum and plasma is contained m Amber- 
son’s review " In 1918 Ward/ a captain in the British army, made a terse 
appeal for the use of citrated plasma in the treatment of emergencies at the 
clearing stations, and briefly outlined the advantages over whole blood 

As far as we know his appeal was not answered, and piobably the first 
extensive clinical use of serum and plasma was begun by one of us m 1927 
By 1931 citrated blood plasma was used routinely at the Bryn Mawr Hos- 
pital, in place of whole blood, especially m the treatment of certain hemor- 
rhagic diseases and of streptococcic and pneumococcic diseases with pub- 
lication of one of the outstanding cases by Nicholson “ At that time plasma 
was used fresh, that is blood was collected, the cellular elements were sepa- 
rated by centrifugation, the plasma removed by suction, mixed with an equal 
part of saline or saline glucose solution, to dilute isoagglutinms, and admin- 
istered within 24 hours This method of preparation of plasma remains the 
ideal method for securing, with relatively simple technic and elementary 
aseptic precautions, a safe material containing all tlie properties of blood 
plasma It is, however, not practical, because it deprives plasma of one of 
its essential ad\antages, namely that of being immediately available for use 
m emergencies 

The widespread, practical use of plasma, particularly in emergencies, is 
dependent upon a proper method of preser\ation It is this phase that we 
\\ant to discuss in this brief re\le^\ Full consideration of this important 
])iul)lem i'' ju'stificd b} the c^cr inci easing number of clinical indications for 
the us{, of plasma 

\ proper method of prcscr\alion maj be considered one which, in the 
siuipk'.t manner, assures a safe sterile plasma possessing as many of the 
iirigmal properties a*- ]io>sible, and therefore ha\mg the largest therapeutic 
field of application 

The first method of prescreation was naluralK the keeping of plasma in 
the refrigerator at a lemperature of -k 6 to -{• 8*^ C m the liquid state We 
nu'ed \er\ ^^K^n that this method, while \er\ simple, was accompanied by 
].iogrt’-‘'i\e fin? eiilatinn of the most uii'^table proteins, with conseriuent neces- 
vtie for filtr.'tiou AnK>ng the carh worker^ using citrated plasma for 
hJuTu-K'H niU't he remtinbea fl Pai?7/o and 'lenconi'’ and Karta>he\skiy 
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and Filalov’ The latter stated that the fibiin-hke filaments foiming in 
liquid plasma on standing would disappeai on heating, a phenomenon which 
wc have been unable to confiim Kartashevskiy and Filatov used refrig- 
eiatcd plasma up to 11 months old pailicularly foi the treatment of hemoi- 
rhagic diseases 

At least one death has been icpoited due to the transfusion of citrated 
plasma preserved in the rcfrigciator in the liquid state, without previous 
filtration This case, attended by Di J H Lewis, was brought to our at- 
tention b}"^ Dr Cooksey of Detroit The patient, a boy, had not previously 
recened any other transfusion The plasma was given for the correction 
of h} poproteinemia and extensive edema in the couise of a nephiitis The 
patient receded 90 to 100 cc of undiluted plasma, in 20 to 25 minutes 
Asphyxial death was sudden and occurred while the plasma was still being 
administered This plasma had been separated from citrated blood about 24 
hours after collection of the blood, and it had been preserved m the liquid 
state for 40 to 50 hours The plasma was not filtered, and evidence points 
to the presence of precipitates in it before administration Microscopic ex- 
amination of the lungs (figure 1) showed extensive embolism of the smaller 
brandies of the pulmonary arter}' by a pinkish staining material, witli a coarse 
reticular structure, closely resembling fibrin Sections from otlier organs 
showed no such changes, since the fibrm-hke precipitates had not gone 
through tlie filter of the lungs 

Another danger associated with the preservation of plasma in the liquid 
state IS bacterial contamination A chance contamination of the blood at 
the time of collection or during the process of preparation affords the or- 
ganisms a favorable medium of growth so long as blood or plasma is kept 
in the liquid state Addition of bacteriostatic substances is of relative value 
only, and should not be relied upon too much Merthiolate, which has been 
most commonly used, has no appreciable effect in whole blood The addi- 
tion of sulphonamids proposed by Novak ® and others opens a more hopeful 
field 

Administration of plasma in which even a minimal bacterial growth has 
occurred causes severe reactions Recently after the safe administration of 
over two thousand transfusions of plasma, mostly preserved m the liquid 
state, we had the experience of five such severe reactions, all from the same 
lot of contaminated plasma ® Although bacteria could not be obtained m 
culture, probably due to the action of the merthiolate, they could be demon- 
strated m the smears from sediment obtained by prolonged centrifugation of 
the plasma m question Danger of such chance contaminations may be 
reduced to a minimum only by the adoption of strictly aseptic precautions in 
the collection of the blood and by the employment of a closed system for 
the separation, pooling and distribution of the plasma Excessive growth 
of a chance contaminant of plasma, with production of toxic pyrogenic sub- 
stances, IS best prevented by adoption of a method of preservation of plasma 
other than m the liquid state, as will be pointed out later 



rtf l t5 MiilMjflc- ttHlwMj o< fihrin-ltV'’ sub<>taiict in hranclif's f.f the pulmonarj artcrj 

\ tlur.l oUHCtJ<»n to tlu storaj^t »U* pl.isma 111 the liquul state is that 
here a contimiou-- arnl pro^re^sut of c«=^cjttial ckmetits \Mth aj-ing:, 
IxrUiKHvU ot prntliniinhiii att<i coDiplenunt This accompanies the floc- 
.piMon alrcatU mcntancl Among the cnrK arKocaUs of the use of 
ffl pitMj.a ,1 Elhn**' He awl his to-v..,rKcrs ha%e nccml> rccom- 
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Fig 1 b Higher power magnification of embolus in a branch of the pulmonary arteiy 
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mended dilution of plasma with glucose solution to improve the preservation 
The benefits from this procedure, however, are limited For the reasons 
given above it is apparent that preservation of plasma m the liquid state at 
4° C IS to be discouraged 
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The essential principles of drying of biological substances for the pur- 
pose of preservation laid down in the early part of the century by Vansteen- 
berghe/® Bordas and d’Arsonval/^ Shackell/® Harris and Rogers ” wei e 
applied later on to the developments of methods suitable for the diying of 
serum by Elser,^® Reichel/® Flosdorf and Mudd ““ Clinical applications of 
dried serum were made by Aldrich and Jeans for the treatment of 
nephrosis, by Hughes for the relief of intracranial pressure, by Ravdin 
for the treatment of hypoproteinemias, by Bond and Wright for shock in 
experimental animals Dried plasma was used by Mahoney for treatment 
of experimental shock in laboratory animals, and Thompson"'^ used the 
same material to prevent hypo-proteinemias and wound disruption m ex- 
perimental animals 

Successful use of dried plasma m humans was begun in 1938 at the 
Bryn Mawr Hospital The material was used especially for the treatment 
of shock and hypoproteinemias 

Since that time observations on the safety and efficacy of dried plasma 
or serum prepared b}' various methods have rapidly accumulated and numer- 
ous other methods of drying have been proposed, too numerous to mention 
It would be entirely out of place to enter into the discussion of the relative 
merits or demerits of these methods It will be sufficient to state that an 
acceptable method of drying of plasma must yield a product which is sterile, 
contains as many of the original properties of plasma as possible, is readily 
soluble, and has less than 1 per cent of residual moisture 

Recently in connection with work done under the auspices of the National 
Research Council, several hundred lots of plasma, each containing 17V^ to 
18 gm of plasma proteins were dried from the frozen state by a method 
employing the water vapor condensation by low temperature in vacuo 
T his material was distributed for experimental study to various institutions 
throughout the country, in receptacles allowing for regeneration with dis- 
tilled water and direct administration No reactions w^ere reported in any 
of these tests except an occasional mild urticaria The advantages of dried 
pl.isnia arc essentially the possibility of long storage and transportation 
under adver‘.e conditions of climate, w ith opportunity for rapid restoration 
in emergencies Furlhcrniorc dried plasma allows for restoration in con- 
cintr.ited form 

'fhe drMUg of plasma, although a ^cry interesting process and important 
undtr certain conditions, must not be allowed to o\crshadow the essentials 
of ihe guicral rpicslioii of jiresereatioii as wx‘11 as the piactical consideration 
of elhiUTil application'- 'Ihe disad\antagcs of dried plasma arc primarily 
tht teehnital dilTituItie'i of its preparation, and consequently the high cost of 
tiu‘ nnterial a'- wv.!! as the mahihte to maintain any appreciable amount of 
protiiromhin in the inateri.d thus prepared It also appears that in the or- 
fhnat) conditions of hospital procedure n is rather U'-eless to renvne water 
iroin f>!>snn reilv' to add it a few da}- later when a better method of 
prc" r^iatton ae.iihbie 
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As far back as 1932 duinig an outbicak of poliomyelitis, it was found 
by one of us that ])lasina m the fiozen stale could be maintained foi long 
peiiods of time without appreciable loss of any of its essential properties 
Ho\\e\ei. on ibawing flocculation occurred, Avliich necessitated filtration 
bcfoie admimsiiation Plasma thus piepared was used intiavenously Avitli- 
out reactions on numerous occasions Thawing was done slowly, either at 
room tempeiature or at 4® C in the refrigerator Moie lecently, having 
reached the conclusion that dr\ing of plasma could not for the reasons just 
mentioned sohe the problem of preservation satisfactorily under all con- 
ditions, studies AAerc resumed on the eflPect of temperature on the stability 
of plasma proteins It was thus found that fresh plasma, just separated 
from cilrated blood will remain clear for relatively long periods of time if 
kept at room tempeiature in the neighborhood of 25® C, but will rapidly 
flocculate if placed at 4® C It was also found that if frozen plasma is 
thawed rapidly in the Avater bath at 37° C and alloAved to AA^arm to room tem- 
perature before being removed from the AA'ater bath, it could be kept at room 
temperatui e Avithout a isible flocculation for a relatiA^ely long period of time 
HoAAevcr, if the plasma Avas removed from the Avater bath before it had a 
chance to A\arm at room temperature flocculation occurred, Avhether subse- 
quently placed at 4° C or kept at room temperature The initial freezing 
temperature and the temperature of preserA^ation do not appear to be critical, 
so long as they are Avell beloAv freezing in the order of — 10 to — 20® C 
Hoaa ca er, the time of thaAving is critical, and it should be accomplished in 
20 to 30 minutes at 37® C for optimal results 

Plasma frozen, maintained for seA'^eral months in the frozen state and 
rapidly thaAved in the manner described is practically indistinguishable from 
the original fresh material in the matter of turbidity (figure 2), content of 
all essential elements including the labile ones such as prothrombin, and 
therapeutic action Plasma thus obtained has been successfully used at the 
Brj'ii MaAvr Hospital routinely for several months There have been no 
reactions 

It must be emphasized that regardless of the adequacy of the method of 
preserA^ation, the final product can be no better than the plasma as originally 
separated from the blood This emphasizes the necessity not only of the 
already mentioned aseptic precautions and the use of a closed method, but 
the shortening as much as possible of tlie time interval betAveen collection of 
citrated blood and fixation of plasma by freezing In this connection, sep- 
aration of plasma by centrifugation must be mentioned as an essential step 
ill the securing of an optimal product 

The advantages of preservation of plasma in the frozen state are the 
simplicity and economy of the method making it available to any hospital , 
the ease of storage and transportation, the optimal preservation of the more 
labile elements «uch as prothrombin and complement, the elimination of 
flocculation , and finally, the maintenance of sterility 
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The employment of freezing and maintenance in the frozen state as a 
routine method of preservation of human plasma is not difficult because of 
the large variety of low temperature freezing cabinets now on the market 
for preservation of foodstuffs Transportation of the frozen material for 
use away from the point of production or storage may be accomplished with 
the aid of COj ice or in large quantities in refrigerated trucks Howevei, 



I'lf. 2 Efftcls of >anous means of preservation of citratcd plasma 
12 3 4 

Presersed in the Dried from the Frozen and kept Preserved in the 
liquid stale at 25° frozen state, regen- in the frozen liquid state at 4° C 

C for 21 dajs crated with dis- state for 20 da 3 s for 21 da>s Note 

Note moderate tur- tilled water after Thawed rapidly at flocculent prccipi- 

hulit>, hilt absence 20 dajs and kept 37° C and kept 24 tale 

c*f Msiblc prccipi- 24 hours at room hours at 25° C 

tales temperature Note Note maximal 

considerable tur- claritj 

biditj . 

Ml spitimens are trorn the same lot of pooled citratcd plasma (R C 57 A ) 

innst castb requiring tiansportation a\i!l be practicalh handled by properly 
nultnig and warming of the frozen inatcnal at the place of storage After 
tins., it maj be sent awa\ for use to almost an\ distant point and wnll remain 
fret t>f precipu.ite for ‘.eseral day.s so long as it is maintained at approM- 
nnteU i5 (' Huweser, it is not advisable to keep plasma in the liquid 
•-tate an\ longer than is nec(>sar\ for the re.isons outlined earlier Thawed 
om pk'i'-ni.i may he n irozeri. it not used, without appretiable damage to it> 
r'-'inttal elements 




THE DE\ELOPMENT 01' PLASMA PREPARATIONS FOR TRANSFUSION 87 

Thus plasma prcscr^cd m the frozen state possesses none of the dis- 
adxantagcs Mliich led to the abandonment of storage m the liquid state, 
namely, ease of contamination, flocculation, and progressive loss of essential 
elements 

In compaiing dried and frozen plasma, the latter is seen to be superior 
m all but t\\o lespccts The dried material may be transported with greater 
ease under ad\ ei se conditions and it may be restored to a concentrated form 
if such be desired It is estimated, that, in ordinary hospital routine and 
in emergency ork, under the usual circumstances, over 90 per cent of the 
total need for plasma ma} be best met \\ itli material preserved in the frozen 
state 

E^ery hospital may be easil) piovided with means of preserving plasma 
by freezing Larger and better equipped hospitals may cooperate witli 
mail}' smaller institutions and easily drj' plasma on a scale large enough to 
proMde for the need of all In this manner, with judicious use of frozen 
and dried material, the needs of everyone will be adequately met 

The preserAation of plasma m the frozen state opens the possibility for 
large scale storage of plasma for possible use in local or national emergencies 
The material stored in standard containers may, when needed, be distributed 
either in the frozen state, or in the liquid state, after proper thawing, for 
immediate use finally, it may be dried from the frozen state, to meet needs 
as they arise 

This method of combining preservation of the bulk of plasma in the 
frozen state, with possibility of drying at any time, does away with the 
expensn e practice of drying of large stores of plasma 
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TOXIC DEPRESSION OF THE MYELOID ELEMENTS 
FOLLOWING THERAPY WITH THE SULFON- 
AMIDES; REPORT OF 8 CASES'' 


By Solomon S Rinkoff, M D , and Maxwell Spring, M D , 

Bion i*. New Voik 

The disco\ei} of the therapeutic effectiveness of sulfanilamide and its 
related substances constitutes one of the greatest advances in medical thera- 
peutics rnaling that of arsphenamine and its compounds in the treatment of 
lues, and that of quinine in the treatment of malai la 

The medical profession embraced these new drugs with great enthusiasm, 
and their use became widespread Soon, however, reports of toxicity fol- 
lowing the administration of these related substances appeared in the litera- 
tuie Leukopenia, granulocytopenia and agranuloc}ftosis were three of the 
more serious of the toxic manifestations 

Young ^ 111 1937, and Johnston ® in 1938 weie the first to report cases of 
agranulocytosis following the admmistiation of sulfanilamide and sulfa- 
pyridine respectively Since then, there have been other reports of the oc- 
currence of this complication Filler,^^ and Kennedy and Finland in Janu- 
ary 1941 leported the occurrence of agranulocytosis following the use of 
sulfamethylthiazole and sulfathiazole respectively In tins communication, 
we wish to record cases of leukopenia and agranulocytosis which have oc- 
curred m The Bronx Hospital following the use of neopi ontosil, sulfanila- 
mide and sulfapyridme 


Case Reports 

Case 1 Lenkopema following stilfamlamide thciapy I R , a nine-year-old girl, 
was admitted to the Surgical Service of Dr J Cohen of the Bronx Hospital on Feb- 
ruary 7, 1939 for a painful swelling of the right forearm of one day’s duration Physi- 
cal examination revealed an acutely ill child with a temperature of 104 2° F , pulse of 
128, and respirations 28 per minute On tlie lateral proximal portion of the right 
forearm there was an irregular, tender, erytliematous, indurated area, two by three 
inches in diameter There were lymphangitic streaks extending up the medial and 
lateral aspects of the arm The right epitrochlear and axillary lymph nodes were 
enlarged There were no other abnormal findings A diagnosis of erysipelas, lymph- 
angitis and lymphadenitis was made and wet dressings ordered applied locally The 
next morning it was found that the lesion had spread, the temperature had risen to 
104 6“ F, and the pulse rate had increased to 132 per minute Sulfanilamide was 
started at 9 30 a m , 20 gr (13 gm ) being given at once and 10 gr (0 6 gm ) ordered 
every six hours The infection responded well to this therapy, and m 24 hours the 
temperature dropped to normal and the eiytliematous area began to fade and dimmish 
in size However, after the patient had received 65 gr (4 3 gm ) of sulfanilamide 
(last dose at 10 a m on February 9), it was discovered that she was developing a leuko- 

* Received for publication December 9, 1940 

From The Bronx Hospital, New York 
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penia, and the diug was discontinued at once In spite of its discontinuance, the num- 
ber of white cells continued to decrease, and by the morning of February 11 was 3800 
per cu mm (table 1) The patient was given pentnucleotide 10 cc twice a day and 
5 c c liver extract twice a day She also received 1200 c c of citrated blood on Feb- 
ruary 11 and 12 in divided doses of 200 cc each Following these measures she im- 
proved rapidly and was discharged on February IS 

Comment A leukopenia, which was recognized early, developed after 
65 gr (4 3 gin ) of sulfanilamide The number of white blood cells con- 
tinued to fall for two days after tlie drug was discontinued A good re- 
sponse followed energetic therapy 


Table I 



Hetno- 
slobin % 
Sahh 

Red Blood 
i Cells 

W'hite 
Blood Cells 

Band 

Forms 

Polymorpho- 

nuclears 

Lympho- 

cytes 

Mono- 

cytes 

Feb 8 

96 

5,320,000 

14,950 

10 

54 

30 

6 






Sulfanilamide giv'^en 


Feb 9 

90 


6,500 

10 

48 

42 


Feb 10, 9am ' 



5,200 

6 

44 

46 


Feb 10, 6pm 



4,600 

18 

30 

52 


Feb 11, 11am 



3,800 

3 

27 1 

64 

4 

Feb 11, 10 p m 



14,000 

28 

40 

32 


Feb 12 

116 

6,210,000 

20,550 

22 

64 

14 


Feb 13 



20,200 

18 

76 

6 


Feb 14 

96 

4,860,000 

11,600 

6 

68 

26 



Cove 2 Agtanulocytosts fotloxumg nOfamlamidc thciapy I C, a 62->eat-old 
white m.ile, was admitted on December 23, 1938 to the Genito-Urinary Service of Dr 
jM Loch complaining of nocturia, frequency and dribbling of four yeais’ duiation 
C\stoscoj)\ rc\ealed irabeculation of the bladder and an enlarged prostate The 
patient left the hospital against advice on Decenibei 29, 1938 He stayed at home for 
an interval of about six weeks, during which tune he became w'cak, lost his appetite, 
lost weight, and developed a swelling of his left testicle He passed blood clots and 
c.ilculi in his urine on Febniarv 8. 1939, and was readmitted to the hospital on Feb- 
riiarv 10, 1930 wuh a temperature of 1009” F, and pulse of 100 per minute Ph3Si- 
lal exainiintion revealed an elderlv male subacutcly ill The skin showed evidence of 
Ins*, of weight The tonsils were hvpcrti opined and crvptic. the gums were infected 
and the snbmi\illarv glands were enlarged Ihere were moist rales at both bases and 
in fill, left axilla '1 he heart h.id a regular sinus rhvthni, theie was a sjstolic blow 
over the* apt\ and aortic area Blood pressure was 126 mm niercurv sjstolic and 68 
i.im di.i'-tolie AIkIoiikh was negative Rcct.al examination revealed a moderatelv 
bird marl eillv hvpcitrojihied prostate The left epididvmis was swollen and tender 
1 ,\bn' Itnrv dUi Unnt-*p‘ eitie gravUj ranged between 1012 and 1018, albumin 
bstwien nxc and two plus sog.ir mgative, inicroccopic, miiiierous white blood cells 
-'Ud ud ee’U Bbwl- Htm.iglnbm 82 per cent Sahli, red blood eilK 5,020 000, white 
!.’o vl eelis /2(10. jM’vmo’'phomie!e‘ar>, 71 per cent, Ijmphoevfes 15 per cent, nionocvtes 
' p r la p t wtr iij/hiU 1 p' r cent \\as'e*rminn and K.thri tC'ts negative Blood 
cl I ,i< trv n t'sn 1 i.x mi'iiitinn m the passed caleailus showed it to roiiMst of calcium 
os i’ and fib’'. ’I 
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cncjustcd pus On Majch 4 a supiapubic cystotoni) was pei formed The next day 
the patient had an attack of pain in the light chest, accompanied by hemoptysis, cya- 
nosis, and d\spnea His temperature lose to 104® F , and the pulse to 120 per minute 
A diagnosis of pulmonary infarction was made, and the patient was placed in an 
oxygen tent where he was kept for four day's On Maich 11 it was found that the 
suprapubic wound was infected, the culture show'ing gram positive cocci oveigrowm 
by BactUtis piotcus On !Maich 14 the patient developed sticking pain in the left chest 
The next day bronchial breathing was hctird o\er the left low'er lobe A roentgen- 
ray of the lungs revealed irregulai indltration of both bases, interpreted as broncho- 
pneumonia 

To comb,it the bladder infection, sulfanilamide was started on March 13, 1 gin 
every four hours This Was given until March 19 On March 24 sulfanilamide was 
resumed, 10 gr being given twice daily until April 8 The patient’s temperature, 
which fluctuated between 100-103“ F between Maich 13 and March 25, gradually 
subsided to 99 4“ F bv Api d 1 On April 6 die patient was given a blood transfusion 
♦ of 500 cc On April 7 his temperature rose suddenly to 103“ F A blood count 
taken on Apiil S revealed a hemoglobin of 52 pei cent Sahh, led blood cells 2,800,000, 
white blood cells 2150, with a differential of 3 per cent band forms, 82 per cent poly- 
inorphonuclears and 15 per cent lymphocytes The splfanilainide was discontinued at 
once On this day the sulfanilamide blood level was 2 2 mg per cent The next day, 
April 9, the patient’s temperature rose to 104“ F , he vomited and had liquid stools 
Examination of the blood at this tune revealed a white cell count of 3250, but no poly- 
morphonuclears were found Examination of the bone marrow (sternal puncture) 
revealed an aplastic type of agranulocytic marrow (See table 2 for detailed de- 
scription ) 


Table II 
Case 2 



Hemo- 
globin % 
Sahh 

Red 

Blood 

Cells 

W^iite 

Blood 

Cells 

Band 

Forms 

% 

Poly- 

morpho- 

nuclears 

Eosino- 

philes 

Lympho- 

cytes 

Mono- 

cytes 

Plasma 

cells 

Feb 

12 

82 

5,020,000 

■HR M 


71 

1 

25 

3 


Mar 

18 

54 

3,500,000 


8 

70 


18 

4 


Apr 

8 

52 

2,800,000 

iQfE 

3 

82 


15 



4pr 

9 

50 



Only lymphocytes 









on smear 





Apr 

10 

82 

4,080,000 





99 


1 

Apr 

11 

82 

3,980,000 





99 


1 


Apr 11, bleeding time minutes — coagulation time 2J4 minutes 


On April 9 the nose and throat consultant found a beefy red tongue and dry 
mucous membranes The tip of the tongue showed slight edema The surface of the 
left tonsil had a slight grayish discoloration, appaiently the beginning of a necrotic 
patch The nasal mucosa was dry and slightly yellowish His impression was 
agranulocytic angina in the pre-ulcerative stage 

The patient was given liver extract, pentnucleotide and two blood transfusions 
But in spite of the fact that his hemoglobin rose to 82 per cent and red blood cells to 
4,080,000, tlie white blood cells dropped to 450 pei cu mm with no granulocytes 
His temperature rose to 105 6“ F , liis respiration became rapid and very shallow, 
and he expired on April 11 

Necropsy findings were as follows (Courtesy of Dr Joseph Felsen) 
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Gross Pathology Multiple ulcers of skin about cystotomy wound 

Hemorrhagic cystitis Prostatic hypertrophy 

Diverticulosis coli Induration of the pancreas 

Congestion of liver and spleen Membranous gastritis 

Congestion of lower lobes of both lungs witli multiple infarction 
Small atheromata of aorta and pulmonary artery 


Histopathology 

Lungs There was marked congestion of the pulmonary vessels with partial 
atelectasis and pulmonary edema Another section showed vascular thiombosis with 
infarction of the adjacent pulmonary tissue 

Liver There was congestion of the liver sinusoids (chronic passive congestion) 
The sinusoids were markedly dilated in one section There was an encapsulated area 
of focal calcific deposit present 

Kidney There was marked degenerative disease of both the parenchymatous and 
glomerular elements The former showed marked cloudy swelling and glandular de- 
generation ^\lth separation of cells from the basement membrane The latter were the 
seat of chronic fibrotic change There were many areas of focal necrosis with round 
cell infiltration A few focal areas of calcific changes were seen A subcapsular 
papillary adenoma was present 

Bladder There was necrosis of the mucosa with diffuse round cell infiltration 
Theie were focal areas of similar nature deeper m the wall, but no polymorphonuclear 
cells were seen There was considerable edema of the seiosa, and numerous multi- 
nuclcated giant cells were present 

Prostate Showed considerable fibrous change Many of the glands were cystic 
and lined by atrophic epithelium A large degeneration cyst was present 

Pancreas A fine diffuse fibrosis w'as present, with numerous focal areas of fat 
deposit 

Stomach Section taken through membianous area show-^ed most intense necrosis 
of tissue with interspersed foci of clumped bacteria 

Vertebral bone marrow The marrow' w'as quite fatty and show'cd an apparent 
deficiency in granulocjte production jManj' megakaryocytes were piesent 

Smears from the spleen and Incr disclosed large numbers of gram positive spore- 
bcaring bacilli 

Sternal hone marrow examination on April 10 revealed the follow'ing Leukocytes 
— ^2150 per cii mm Nucleated red blood cells 900 per cu mm No megakaryocytes 
were seen Lctikocjtc — led blood cell ratio equals 2 3 1 Differential promyclo- 
c>ti>. 0 5 per cent, iincloblasts 3 5 per cent, hmpbocjtes 55 per cent, monocjtcs 2 per 
com, icliailar cells 1 per cent, Turck cells 3 5 per cent, plasma celN 4 per cent, er>- 
tfuob’ast-' fi jior cent, noimoblasts 20 per cent, mcgaloblasts 2 5 per cent 

Imtrprttalion marked depression of all elements of bone marrow Gramiloejtes 
are ib^ent except for their earlier precursors, the marrow consisting chiefle of a few 
nucleated red tells and mononuclear cells of \arioui t\pe‘-’ the hepoplastic or aplastie 
t\{" of ,igramiloc\tic nurrow 

('o)inriff A case of agrantiionlosis follow mg the admmistration of 
t' gtn '.ulfanilatnnk* wliieli ended fatalh m xpitt of therape As tn the 
prcei uts ei'-e tiu wiiite count Ctrntinued to fall in spite of the dt-contmuante 
e,t the drug 
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duration He was gncn salicjlates by bis plnsician on tlic first day and then received 
4 gin sulfandainide on the thud daj After be leccivcd the sulfanilamide be began to 
\oinit profuseh, and bis general condition became w'orse lie became delirious and 
was referred to the hospital on July 14, 1939 .at 3 30 pm Theie w-as no history of 
the ingestion of drugs prior to tins illness, except that be took aspirin for headaches 
Upon admission plusical examination revealed a delirious middle-aged white male with 
a temperature of 105 2° F, pulse rate of 110, blood pressure 120 mm Hg systolic 
and 85 mm diastolic, and respination of 22 

Ihe pharynx was markcdlj congested, and theic w'ere exudates over both tonsils 
and posterior pillars The cer\ ical glands w ere enlarged Heart, lungs and abdomen 
were negatne About two hours after admission a punctiform erythematous rash 
appeared o\er the patient’s body, particulaily o\cr the low'er anterior chest and 
abdomen 

Laboratorj Data Urine specific gra\ ity 1 018, albumin 2 plus, sugai and acetone 
negative Microscopic examination lc^ealed many cellular and granular casts Blood 
sulfanilamide 47 mg per 100 cc Blood culture negative Blood Hemoglobin, 94 
per cent (13 6 gm ), red blood cells 4,700,000, and wdnte blood cells 600 Differential 
No poh morphonuclears, lymphocytes 90 per cent, monocytes 10 per cent 

A diagnosis of agranulocytosis w-as made and the patient w'as immediately given a 
transfusion of 500 c c of citrated blood and liver extract parenterally 

The next morning a blood examination revealed 900 w'hite blood cells with 94 pei 
cent lymphocjtcs and 6 per cent inonocjHes Another blood transfusion of 350 cc 
was given, but the patient’s condition remained the same and he expired suddenly that 
ening 

Postmortem examination (necropsy w'as performed by Dr Louis Lefkowutz, 
Assistant Medical Examiner of Bronx County, about 17 hours after death) 

There w'as diffuse erythema of the skin over the lower part of the chest anteriorly 
There were no petechiae 

Gross The brain was normal Theie w'as no intracranial hemorrhage 
Chest The pleural cavities were clear The lungs were deeply congested par- 
ticularly so posterioily on both sides No consolidation was evident The bronchi 
and pulmonary vessels w'ere normal 

Heart The pericardium was normal and contained a normal amount of clear 
serous fluid The left ventricle w'as moderately hypertrophied The musculature was 
pale A few' yellowish plaques were present on the mitral cusps , otherwise the valves 
were normal The coronary arteries w'ere noimal The aorta showed a few athero- 
matous plaques in the abdominal portion 

Abdomen The peritoneal cavity was clear 

Stomach The mucosa was intensely hemorrhagic throughout, there were discrete 
hemorrhagic flecks and spots scattered on all walls The intestines were normal 
Liver The liver was normal except for the presence of deep congestion on section 
Kidneys -Both kidneys were larger than normal The capsules stripped readily 
but left large depressed stellate scars whicli were apparently old On section, the 
cortex was somew'hat reduced and the markings were distinct The pelves, ureters, 
and bladder were normal The prostate was normal The pancreas and adrenals 
normal 

Spleen The spleen w'as four times the normal size The malpighian bodies were 
not seen 

Testicles The right was missing The left was normal 

Sternum The sternum on section showed a dark red marrow Microscopically a 
section of the sternum revealed a well functioning bone marrow with active production 
of megakaryocytes, erythrocytes, and myelocytes in various stages of maturation 
Unfortunately, permission for microscopic study of the other organs was not granted 
by the medical examiner 
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Comment The marked vomiting, the rash, and the absence of any other 
predisposing drug all point to sulfanilamide as the cause of the agranulo- 
cytosis 

Case 4 The next two cases of agranulocytosis, while not unequivocal, may be 
due to a combination of sulfanilamide and prontosil therapyj 

A E , a 66-year-old white woman, developed a sore throat and fever on August 15, 
1939 The next day a diagnosis of diphtheria was made by Dr I Greenberg, a physi- 
cian of South Fallsburg, New York, and 5000 units of diphtheria antitoxin were ad- 
ministered The diagnosis was confirmed by the New York State Department of 
Health Laboratories The patient did not improve, and her temperature rose to 104° 
F on August 18 Neoprontosil (20 cc) was given intramuscularly, sulfanilamide 
(gr 5 every three hours) was started and eight doses were given However, she did 
not improve, and developed definite ulcerations of the throat and palate by August 20 
A smear taken from the ulcerations revealed Vincent’s organisms Gentian violet was 
then applied locally and 0 6 gm neosalvarsan was given intravenously The lesions 
in her mouth improved, but her general condition became woise Her tempeiature 
rose to 105° F , and the respirations increased to 48 per minute She was admitted to 
The Bronx Hospital on August 24, to the private medical service of Dr S Stein 

Phjsical examination upon admission revealed a very acutely ill, elderly female, 
somewhat cjanotic The tongue was dry and crusted The mucous membranes of 
the mouth \sere tinted uitli gentian violet There was slight ulceration of the posterior 
palate The heart was negative except for a sinus tachycardia Examination of the 
lungs rc\ ealed impaired resonance and rales at both bases 

Laborator> data Examination of the blood revealed a hemoglobin of 90 per cent 
Sahli, red blood cells 4,300,000, and vhite blood cells 1200 The difteiential revealed 
2 per cent poh morphonuclears, 82 per cent lymphocj tes, 2 per cent monocytes, 14 per 
cent plasma cells, and 2 per cent normoblasts All the polymorphonuclears had toxic 
granules Rocntgcn-ra\ of the chest was negati\e Throat culture was negative for 
diphtheria 

The patient sank rapidlj and expired a few hours aftei admission to the hospital 

Comment Vci) thorough questioning of the family. Dr I Greenberg, 
and Dr S Stem, her family plnsician, failed to elicit the history of the 
intitstion of drugs for two \ears prior to tins illness A single dose of 
aisphcnannnc has been reported to ha\c produced agranulocytosis,® although 
the usual occurrence is an aplasia of all bone marrow elements, which did 
not take ])lace in this instance Sepsis, per se, ma\ also cause depression of 
the nneloid elements IIo\\e^cr, in mcw of the rather frequent occurrences 
of agr.imiloe\tO‘.is following the use of sulfonamides as compared to the 
r.iri iKcurretice due to luoarsjihenannne and sepsis, \\c feel that the sul- 
faml.inmle and the neopronto-sil (totaling about 50 gr ) were at least p.iitly 
in'’trumemat in ha\mg cau>ed the agr.muloc\ losis 
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chilli,, soie till oat, diftuse pains and aches, and tcinpci attire of 105° F Examination 
at that time ^e^ealed a small exudate on the right tonsil A culture for diphtheria 
was negatnc A smear showed numerous cocci in chains On Februarv 24 she w'as 
gi\en 1 gm of sulfanilamide at 1 pm and again at 5 pm At 9 pm she received 10 
cc of 5 per cent neoprontosil intrav enouslj That night her temperature rose to 
1064° F , she w.is nauseated and vomited The next morning she receiv^ed 1 gm of 
sulfanilamide However, because hei geneial condition became worse she was sent to 
the hospital 

Phvsical examination on admission rev'caled an acutelj' ill and restless j'oung 
female, with a tempeiature of 105 S° F , pulse of 120, and respiration of 26 per minute 
The mucous membranes were cvanotic The throat lev'ealed grayish exudates over 
both tonsils that could easilj be removed by sw'abbing The cervical glands were 
enlarged The rest of the examination was negativ'e A blood examination on 
Februarv 25 revealed the following Hemoglobin 77 per cent, red blood cells 4,300,000, 
white blood cells 370, with a difteiential of 3 per cent polymorphonuclears and 97 per 
cent Ivmphocjlcs The patient was given a transfusion of 300 cc citrated blood 
On Februarv 26 the exudate of the throat was more pronounced, and there was an 
ulceration of the left tonsil The sternal bone marrow examined on February 27 was 
tvpical of the hvpoplastic type of agranulocv tic marrow, showing chiefly lympho- 
cv tes together w ith a few plasma and reticular cells The granulocytes were markedly 
decreased in numbers These few had toxic granules On tlie same day the patient 
received 500 cc of citrated blood, and was started on Ironyl (Pentnucleotide plus 
liver extract) On Februarv 28 it was observ'ed that the patient was jaundiced, but 
her throat and general condition were definitely improved From February 28 to 
March 4 the patient received four additional blood transfusions She continued to 
improve slowlj, and the number of white blood cells rose day by day, so that they 
numbered 8000 on March 13, a day prior to her discharge fiom the hospital (for 
blood studies see table 3) 


Table III 
Case 5 



Hemo- 
globin % 
Sahli 

Red 

Blood 

Cells 

W^hite 

Blood 

Cells 

Band 

Forms 

% 

Poly- 

inolpho- 

nuclears 

Lympho- 

cytes 

Mono- 

cytes 

Transfusion 

Feb 25 

77 

4,300,000 



3 



300 c C 

Feb 27 




40 

10 


3 

500 c c 

Feb 28 




31 

15 


3 

300 c c 

April 1 



11 jn 

14 

23 

52 

10 

300 c c 

2 

76 

4,500,000 

H 1 ; « 

6 

16 

74 

3 

300 c c 

3 



; 1 

11 

13 

66 

6 

300 c c 

4 



B ;!« 

8 

10 

74 

8 


6 




8 

30 

60 

2 


7 



MjH 

11 

38 

50 

1 


8 



1 1 

6 

44 

47 

3 


9 



6.350 

8 

55 

32 

5 


11 




7 

48 

37 

8 


13 




2 

67 

29 

2 



February 27, Sternal puncture Leukocytes— 5700 per cu mm Nucleated red 
cells— 800 per cu mm Megakaryocytes— none seen Nucleated white blood cells 
red blood cell ratio was 7 1 Differential polymorphonuclears 2 per cent, band forms 
8 per cent, young forms 1 per cent, myeloblasts 1 per cent, lymphocytes 71 per cent, 
monocytes 1 per cent, reticular cells 1 per cent, plasma cells 2 per cent, normoblasts 5 
per cent, erytliroblasts 6 per cent, megaloblasts 1 per cent 
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Comment The patient took 40 grains of antipyrine salicylate five weeks 
prior to admission and 20 grains about 10 days prior to admission She 
received a total of 3 5 gm sulfanilamide and neoprontosil Whether anti- 
pyrine can produce agranulocytosis is still a debatable point If it does, it 
‘ must be a very rare occurrence, as there are only two cases on record (Groen 
and Gelderman of fins complication 

Case 6 Leukopema due to a combination of sulfapyndine pins neoprontosil 
therapy F A', a 41 -year-old white female, was admitted to the private surgical serv- 
ice of Dr» H J Epstein on July 5, 1939, because of frequency and incontinence of 
urine of one and one-half years’ duration Five years previously she had been treated 
for a kidney infection Physical examination was normal except for the presence of a 
cystorectocele The blood pressure was 120 mm Hg systolic and 80 mm diastolic 
The laboratory findings were as follows Urine — specific gravity 1 018, albumin trace, 
microscopic — numerous white blood cells, occasionally m clumps Blood hemo- 
globin 78 per cent (113 gm ), red blood cells 4,400,000, white blood cells 9,800 with 
74 per cent polymorphonuclear leukocytes, 3 per cent band forms, 15 per cent lympho- 
cytes, 5 per cent monocytes, 2 per' cent basophiles, and 1 per cent eosmophiles 

On July 6, under spinal anesthesia, the patient had a repair of the cystorectocele 
The temperature was normal until the second postoperative day when it rose to . 
104® F associated with a chill She was thought to have pneumonia and was started 
on sulfapyndine The temperature fell the next day to 100 4® F , and the sulfapyndine 
Mas stopped (A roentgenogram of the chest on July 10 was normal except for an 
elevated right diaphragm ) However, the temperature started to rise again and on 
the fifth postoperative day, July 11, reached 105® F and 106® F The tempeiature 
\s.is associated vith frequent chills, frequency and incontinence of urine The mine, 
at this nine, reicaled one plus albumin, numerous white blood cells with occasional 
clumps and one or two red blood cells per high power field Bacillus coh was found 
on culture A diagnosis of pyelitis was made and the sulfapyndine was resumed 
Thereafter the temperature ivas septic in type, varying from 99-106° F, with frequent 
chills Kepcated blood cultures i\eie sterile On July 13 the blood sulfapyndine con- 
ceiitr.itioii w.is 59 mg per cent After having received 20 gm in a period of seven 
d<ijs, the sulfapyndine Mas discontinued on July 15 because it was ineffectual Neo- 
piontosil Mas started on lul) 20 but Mas discontinued on July 22 for the same reason, 
atter i total of 6 crams had been jrnen 
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Table IV 
Case 6 



Hcino- 

Rlobin 

Salih 

Keel Blood 
UIK 

W Idle 
Blood 
Cclli 

Polj- 

nior- 

phonu- 

clear<s 

Bind 

rorins 

Lj mph- 
uej tc« 

Mono- 

cytes 

■ 

Baso- 

philcs 

Plasma 

Sulfa- 

pyridinc 

concen- 

tration 

Jiih 5 
Admis'<ioii 

78 

4,400,000 

9,800 

74 

3 

IS 

5 

1 

2 



J ulv S 

84 


24,350 

96 


4 






Jiilv 11 

68 

3,650,000 

; 3,400 

76 

10 

14 






JuK 12 

62 

13,900 

70 

18 

4 

6 

1 


1 


JuK 13 

70 


14,500 

78 

11 

9 

2 


5 9 mg 

Jul> 14 

70 


12,000 

72 

16 

5 

7 




Jiil\ 17 

76 

3,900,000 

11,800 

76 

9 

12 

3 





JuK 19 

68 

3,700,000 

9,200 

S3 

26 

16 

5 





Jiih 21 

62 

9,200 









Juh 22 

58 


7,600 

50 

20 

24 

4 

1 

1 



Jiih 24 

54 

3,000,000 

4,900 

44 

27 

23 

4 


2 


Jiilv 25 

70 

3,700,000 

3,300 

58 

22 

16 

4 





July 25 


3,100 

28 

28 

36 

8 





juK 26 

74 

3,800,000 

2,900 

40 

22 

28 

10 




0 mg 

July 26 


2,050 

56 

27 

11 

5 

1 



Jul\ 27 



2,500 

26 

32 

21 

8 

2 

1 



July 28 

88 

4,600,000 

2,900 

42 

43 

10 

2 

2 

1 




Alartin Loeb A culture from the abscess was sterile after 72 hours’ incubation His- 
tologicallj, a section of tlie renal cortex showed acute and chronic pyelonephritis 
Following the operation the nitrogenous elements of the blood fell to normal Non- 
protein nitrogen 25 mg per cent, uric acid 3 1 mg per cent, creatinine 1 4 mg per cent 
The patient’s condition, however, became steadily worse, and she expired at 6 05 a m 
July 29, 1939 (See table 5 for blood chemistry studies ) 

Table V 

Case 6 i 



Blood Chemistry Glucose 

Non-Protein 

Nitrogen 

Urea 

N 

Uric 

Aad 

Creatinine 

COj Com- 
bining Power 

July 

15 


115 4 




52 2 


97 1 

146 4 

85 7 

72 

4 16 


July 

16 


105 3 

37 5 




July 

17 

95 3 

67 4 

46 

1 49 


July 

18 

104 7 

47 6 

25 6 

52 

1 17 


lulv 

Mil 


48 4 





July 

23 


50 2 







50 





July 

24 

173 9 

41 4 

12 7 

4 1 

1 39 


July 

25 

87 

25 9 

12 9 

3 1 

1 40 



The urinalyses throughout the course showed a specific gravity varying from 1 005 
to 1 013, 2-3 plus albumin, a moderate to a marked number of white blood cells with 
a moderate to a marked clumping tendency, and from an occasional to many red blood 
cells Cultuies revealed Bacillus colt and Staphylococcus albus 
Necropsy (Courtesy of Dr Joseph Felsen) 

Gross findings Pulmonary edema and congestion Red hepatization of the left 
lower lobe Chronic passive congestion of the liver Multiple cortical thromboses of 
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the left kidney with several small abscesses Right pyohydronephrosis with gan- 
grenous pyelitis, ureteritis and cystitis Multiple hemorrhagic ulcerations of the 
ascending colon 

Microscopic findings Ihere were focal areas of necrosis in the lungs, spleen, 
liver, pancreas and kidney which contained giant cells in their centeis These lesions 
were strongly suggestive of tuberculosis The bone marrow section revealed some 
areas of focal necrosis, but other areas revealed active cell production and maturation 
and many megakaryocytes 

Comment The total number of white blood cells began to fall a day 
before the sulfapyndine was discontinued, i e , after a total of 19 grams had 
been given, and then reached a level for a few days Following the dis- 
continuance of the neoprontosil therapy, they decreased a little more rapidly 
and were at their lowest level four days after the latter drug was stopped 
I'he total dosage of both drugs was 26 grams over a period of 14 days, with 
a lapse of five days following the discontinuance of the sulfapyndine before 
the neoprontosil was given Repeated transfusions, liver and bone marrow 
extracts brought about a slight increase in the number of white blood cells 
However, the patient died before any real effect of this therapy could be 
noted, though histologically the bone marrow showed active cell production 
and maturation 

Case 7 /‘Igiantilocylosts following sulfapyndine therapy M K, a 45-year-old 
white male p.iinter, \\as 4iclmitted to the medical service of Dr Henry Schumer on 
Jainiarj 4, 1940 because of fe\er 99-102® F dail>, anorexia, loss of weight and profuse 
sweats for six weeks He had been in the hospital from October 23, 1939 to Novem- 
ber 18, 1939 for .i chronic sacroiliac strain Duiing that time he ran a low' grade 
leiiipcrature, the cause of which was not determined Blood culture was negative 
Ills past historj rc\caled the knowledge of the picscnte of a he.iit murmui for 22 
seals 'Ihcrc was no rluumatic liistorj 
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toxir hours The temperature, whxeh had ranged fiom 101 to 103° F , nnmcdiatelj fell 
to ‘^^1° F within 24 limns and continued about 100° F until Januarj 15 7'hen it 
began to fluctuate hetween 100-103° 1' until lanuaij 20 w'htn it again fell to 100-101° 
F It continued at tin'? lex el until J.inuan 25 when the sulfapxndine w'as discontinuecl 
because of the development of agianulocxtoMs It rose leiininally to 104° F TJie 
total do«c gixen was SO gi.uns Ihe blood sulfapxiidinc lex el dumig therapx ranged 
between 20 mg per cent and 89 mg per cent The sulfapyiidine xx'as continued in 
spite of a pool response to its use as a prchniinaix to heparin therapy xxhich xvas 
not instituted because of the dexclopmcnt of an agranulocytic state 

During the first week the pulse xxas about 100, thereafter it ranged about 120 per 
minute, and gallop rhxlhm xxas piesenl at the apex The respirations xxeie normal the 
first week 20-22 shghtlx increased the second, 22-28, and inoderatelv so thereafter, 
24-36 

The patient went steadily doxxnhill Blood cultures remained positive Blood 
studies shoxxed a secondary anemia of moderate degree and a leukocytosis xvith poly- 
nucleosis Moist rales xxeic heard at the bases of the lungs from January 5 on A 
roentgenogram of the chest on Januarx 9 shoxxed increased markings at the bases, 
more marked on the right side, and a slightly enlarged left xentricle On January' 23 
sacral and ankle edema xxere first noted, and the lixer, xx'hich had been about two 
fingers’-breadtli beloxx the costal margin, xxas noxv four fingei s’-breadth beloxv The 
spleen xxas still not palpable On this dax', too, fundal hemorrhages and red blood 
cells in the urine xxere found for the first tune as exndence of embolization At 5 pm 
on Januarx 23 the patient had a sudden attack of sex ere painless dyspnea and cyanosis 
At this tune the respirations xxere 36 per minute, the pulse 136 and the blood pressure 
136 mm Hg systolic and 66 mm diastolic There were diminished breath sounds and 
moist rales oxer the bases of both lungs He xx’as thought to have a pulmonary in- 
farction He xxas placed in an oxygen tent and xvas digitalized because of his con- 
gestixe failure An electrocardiogram on January 24 slioxved findings suggestive of 
a coronary occlusion The icteric index on January 25 xx'as elevated to 12 5 Another 
electrocardiogram on January' 26 suggested the presence of a previous coronary oc- 
clusion and myocardial fibrosis The patient xx'ho up to and including January 23 
had a leukocytosis and a polynucleosis xx'as found on January 25 to have a granulo- 
cytopenia xvith a leukocyte count of 776, polymorplionuclears 11 per cent, lymphocytes 
69 per cent, monoex tes 21 per cent The sulfapyridine therapy xvas stopped At tins 
time the blood sulfapyridine lex'el xvas 5 nig per cent The sternal marroxv findings 
rexealed an almost complete absence of the granulocytic elements That afternoon a 
citrate transfusion of 500 c c of blood xvas gix'en and pentnucleotide 10 c c intramus- 
cularly four times a day xvas started By the afternoon of January 26 the xvhite count 
had risen to 1344 but the polymorphonuclear leukocytes had fallen to 2 per cent xvith a 
rise m the lymphocytes to 98 per cent Thrombopenia and abnormal clotting time xx'ere 
associated No mouth lesions xvere present The dyspnea continued, the edema in- 
creased, and the abdomen became distended The patient did not respond to prostig- 
miii He expired at 3 a ni on January' 27, 1940, 23 days after admission A sternal 
marroxv examination performed 15 minutes after death xvas essentially similar to the 
previous one except that no granulocytic elements xvere present (See table 6 for 
blood studies ) 

Postmortem examination (Necropsy xvas performed seven hours after death by 
Drs Kastl and Rothstein) 

There xvas edema of the dependent parts and slight scleral jaundice Petechiae 
xvere present in the right loxver lid and over the chest and abdomen No lesions of 
the mucous membranes of tlie moutli or pharynx xx'ere present 

Lungs A moderate amount of pulmonary edema and congestion of the bases xvas 
present Microscopic examination slioxved a large amount of pulmonary congestion 
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flic al\eoli \\c>c llic scat of cmk1.Ui\c and cellulai changes The intJa-alveolai cells 
were largch inononuclcai Sonic ateleclasis was piescnt 

I lean The heart was enlarged, weighing 700 giaiiis The pericardial sac con- 
tained 15 cc of seious Jluid Both ventricles weie hypei trophied, the left being 
dilated E\aniiiiation of the \a!\cs showed nitiiicrous giayish-ied vegetations on the 
mitral, aoitic and the tricuspid val\es The mitral valve exhibited extensive ulcera- 
tion of the leaflets Seveial vegetations w'eie seen on the left auricular endocardium, 
smears of which showed gram positne cocci m chains The papillary muscles and 
chordae tciidmcae ajipeared hjpertrophied The coionary arteries show'ed slight 
athcrosclei osis cspeciall) at their origin On microscopic examination, the valves 
showed fibrinoid changes with neciosis and bacteiial clumping The underlying tissue 
of the \al\c was extremely cellular and contained many small and large mononuclear 
cells Occasional giant cells and some fibroblasts weie present Considerable hyaline, 
nuxomatous and fibrinoid degeneration was present The endocardium exhibited 
similar changes with cellular infiltration of the underlying m}'Ocardium The myo- 
cardium was 1101 mal except for a few' small areas of round cell infiltration 
About 100 cc of jellow' ascitic fluid w-ere found in the peritoneal cavity 
Liver The Inei weighed 2350 grams and had a nutmeg appearance on section 
Alicroscopicalh , there was marked chronic passive congestion with bile stasis 

Spleen Hie spleen weighed 350 grams On section it was daik and congested 
and showed 4 oi 5 old and recent yellow'ish, w'hite and red infarcts, the largest being 
2 cm in diameter Microscopic examination show'ed a large area of massive in- 
farction, with perisplenitis The sinusoids outside this aiea weie markedly dilated 
Kidneys The right weighed 300 grams, the left 250 grams The capsules 
stripped easily Theie w'ere numerous old scarred areas on their surfaces which 
appeared to be old cortical infaicts Microscopically, many of the glomeruli were 
found to be completely obliterated A few of the glomerular tufts exhibited focal 
necrosis with suggestive embolization by bacteria In some areas there was marked 
thickening of the capsule W'lth partial or complete atrophy of the tuft One large 
vessel showed what appeared to be recanalization 

The stomach, pancreas, gall-bladder, testicles, prostate, epididymis, and adrenals 
W'ere normal Microscopically, the adrenal exhibited a cortical adenoma 

Intestines The jejunum, ileum and colon showed numerous small areas of punc- 
tate hemorrhages many of which were hard and felt like shots Microscopically, sev- 
eral sections through the intestinal wall revealed thrombi in the submucosal vessels 
which probably represented non-bactenal embolization 

A left incarcerated inguinal hernia which contained a portion of sigmoid colon 
w'as present “ 

Bone The vertebral bone marrow was daik red in color and microscopically re- 
vealed normal cellularity and constituents 


1/25 11am Sternal Marrow Punctuie 

Leukocytes 10000 per mm Ratio 147 
Nucleated erythrocytes 47000 per mm 
Megakaryocytes 20 per mm 

Differential — Polymorphonuclear leukocj'tes 0 5 % 

Myeloblasts 0 5% 

Lymphocytes 16 0% 

Monocytes 0 5% 

Normoblasts 44 0% 

Erythroblasts 33 5% 

Megaloblasts 5 0% 

Almost complete absence of granulocytic elements 

Numerous disintegrated cells aie seen The bone marrow thus exhibits a picture of 
agranulocytosis 
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1/27 15 minutes after death 3 15 am 
Leukocytes 2200 per mm 

Nucleated erythrocytes 20000 pei mm Ratio 1 10 


Differential — Polymorphonucleai leukocytes 0% 

Myeloblasts 1% 

Lymphocytes 49 0% 

Monocytes 15% 

Normoblasts 40 5% 

Erythroblasts 7 0% 

Megaloblasts 0 5% 

Megakaryocytes 0 5% 


Essentially similar to previous Sternal marrow examination showing agranulocytosis 

Comment The patient had subacute bacterial endocarditis and was given 
sulfapyndine as a preliminary to heparin therapy In spite of this, the 
blood cultures remained positive After a total of 89 grams of the drug had 
been given over a period of 17 days, granulocytopenia developed which went 
on to a complete agranulocytosis The blood sulfapyridme was 5 mg per 
cent when the granulocytopenia was found This condition did not respond 
to transfusion and pentnucleotide as evidenced by the postmortem sternal 
marro\\ examination It is difficult to say that the agranulocytic state was 
directly responsible for the patient’s death, in view of his congestive heart 
failure Postmortem examination disclosed subacute bacterial endocarditis, 
congcstnc heart failure, and a vertebral bone marrow which exhibited nor- 
mal ccllularit} and constituents The latter finding is not inconsistent with 
the agranulocytosis since the toxic process may selectively affect portions of 
the bone marro\\ . Thus, the section was probably made through a portion 
of marrow that cither was not affected by the drug or had already regen- 
erated 

Case S Leukopeuta follorewg sulfapyndine therapy F A , a 57-year-olcl 
wlmc icjn.ile, was admiUtd to the pn\atc surgical service of Dr Martin Loch on 
Man.h 20, PUO because of nglit upper quadrant pain of Ihiee dajs’ duration 
it e\atnination was cssttUinlU neeatnc except for slight ngiditj on the right 
'•alt' of tilt ahdotntn and bilateral tosto\ ertebral tenderness A rocntgtnogr.im of 
tlu g.dMihdfltr vhowed failure of the organ to be Msuah/cd with the d>e 

L'llviraoir} cxaininations. The urint contained :> trace of .ilbumin and 8-10 white 
bhrit'l celU per high powtr fitld Flu hemoglobin was 94 per cent (Salih), the red 
Wfxvl (.tlL l,72n,0'>^l Mtd the white blootl cells 5,500 v ith 50 ptr cent pohmorpho- 
nt’•^k^r 2 ptr cent bind forms 42 ptr cent hmjihocttes .nul 6 per cent 
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coU l>niphoc\tc‘?. njul 2 pei cent nionoc3tes Prior to the institution of sulfapyridine 
tlicrapj at 3 30 p ni on A[)i il 6, tlic hemoglobin was 69 per cent, and the white blood 
cells 4.300 Two grams of the drug were given as an initial dose and then one gram 
c\cr\ four hours Bn 7 .im April 7, 17 hours follow'ing the institution of the sulfa- 
pjiidme thcrapj, the patient had had 6 grams of the drug At 10 a m the drug was 
discontinued when a blood count rcNealed a fall in the hemoglobin to 60 per cent and 
in the white cells to 1700. with 4 per cent pol3’niorphonucleai leukocytes, 32 per cent 
band forms, 30 per cent Noung forms, 30 per cent l3miphocytes, and 14 per cent 
nionoc3 tes 

In the afternoon of the same da3. the w-hite count w’as 1425 w'lth 2 per cent poly- 
morphonuclear leukoC3tes, 40 per cent band forms, 20 per cent young forms, 22 per 
cent K niphoc3 tes, and 10 per cent monoc3'tes A transfusion of 400 cc of whole 
blood was given iminediatcl3 , and pentnucleotide (10 cc intramuscularly) was 
starte<l and continued three times daih until April 13, by w'hich time the patient had 
recened a total of 170 cc The urine on April 8 revealed a faint trace of albumin 
and a ncgali\e bcnridine reaction Following the transfusion the patient improved 
rapidh The hemoglobin and white cells rose, the latter on April 10 to 6,600 with 
poh morphonuclear lcukoc3tes 62 per cent, band forms 10 per cent, lymphocytes 27 per 
cent, and 111011003 tes 1 per cent, and then fell on April 12 to 5,400 wntli marked toxic 
granulation of the neutrophiles (See table 7 for blood studies ) B3' April 13 the 

lungs weie normal The patient was discharged on April 24 


Table VII 


Date 

Hemo- 

clobin 

Red Blood 

White 

Blood 

Cells 

Poly- 

mer- 

Band 

Young 


Mono- 


Plasma 

Turck 

% 

Sahli 

Cells 

plionu- 

clears 

Fonns 


cytes 


Cells 

Cells 

3/20 

94 

4,700,000 

5,500 

50 

2 


42 

6 




4/S 

79 

4,100,000 

5,500 

32 

49 


17 

2 




(11 Sgm ) 











4/6 

69 

(10 Igm ) 


4,300 









3 30 p m 



Sulfapyridine started 





4-7 a m 

60 


1,700 

4 

32 

30 

20 

14 




4-7 p in 



1,425 

2 

40 

26 

22 

10 




4-8 

84 

4,500,000 

2,800 

45 

22 


24 

4 




4/9 

(12 2^m ) 










(10 7|m ) 


3,300 

18 

30 

2 

28 

18 

2 


2 

4/10 

4,500.000 

6,600 

62 

10 


27 

1 




4/11 

(11 9^ ) 

3,500,000 

5,500 

55 

18 


18 

7 

2 



(10 2gm ) 











4/12 

78 

4,200,000 

5,400 

61 

13 


22 

2 

1 

1 marked 

(11 Sgm ) 








toxic granu- 
lation of 











neutrophiles 


Comment Though the patient had a leukopenia, she was given sulfapy- 
ridine for a bilateral bronchopneumonia Seventeen hours following the 
institution of therapy, after 6 grams of the drug had been taken, a marked 
fall in the leukocytes had occurred Accompanying this w^as a fall in the 
hemoglobin 

Discontinuance of the drug, a blood transfusion, and pentnucleotide 
stimulated the bone marrowy and witliin three days the number of leukoc3des 
had risen to within noi mal limits 
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This case is apparently the only one cn record of the occurrence of a 
leukopenia following sulfapyndine after so shoit an interval (17 hours) 


Discussion 


Contrary to the experimental findings of Wein,® Mollitor and Robinson,® 
and Johannsen and St George,^ and the clinical observations of Whitby,® it 
has been shown by Marshall et al ® and Brown et al that sulfapyndine is 
more toxic than sulfanilamide m comparable dosages Long et al experi- 
mentally, and Remhold et al clinically, demonstrated that sulfathiazole is 
less toxic than sulfapyndine 

From January 1939 until February 194i, 344 patients received sul- 
fanilamide, 49 neoprontosil, 8 sulfanilamide plus sulfapyndine, 4 sulfanila- 
mide plus neoprontosil, and 2 sulfanilamide plus sulfathiazole m The Bronx 
Hospital (a general hospital of 300 beds) During this period there has 
been one case of agranulocytosis and one case of leukopenia following 45 
and 4 3 grams of sulfanilamide respectively This is an incidence of 0 58 
per cent with respect to sulfanilamide alone From the inception of sulfa- 
pyridme therapy m jMarch 1939 until February 1941, 294 patients received 
this drug, and six sulfapyridme plus sulfathiazole Agranulocytosis de- 
veloped in one male and leukopenia in one female following 89 and 6 grams 
of sulfapyridme respectively, an incidence of 0 68 per cent Ten patients 
rcccucd a combination of sulfapyridme plus neoprontosil during this latter 
period In one patient leukopenia followed the use of 20 grams of sulfa- 
p>rKlinc follo\\ed In 6 grams of neoiirontosil, an incidence of 10 per cent 
JIoncNcr, the nhite count fell following the discontinuance of the sulfa- 
p^ruhne, the fall n as hastened during the administration of the neoprontosil 
and reached its niaMinuni after this diiig was discontinued Fifty-one pa- 
tients leccivtd sulfathiazole between July 1940 and February 1941 None 
of these patients exhibited a toxic effect on the nucloid elements 

'1 he sulfonamides depress the function of the bone marrow* and ap- 
{ureiitK act mainh by arresting the maturation of the lenkopoictic elements 
1 he u\ihrobIastic element*' may also be afTected Ancst of maturation, 
hc»wc\er, dfics not lull) explain the rapid disappearance of the circulating 
liidoeMes In acme heriuihtic anemia produced b\ the ingestion of sul- 
f.'iiilamidt, most authoniies agiec that the rapid fall of the erythrocytes and 
hcmoglohin i*- due tn ,i elirtU toxic effect of the drug on the circulating red 
!(!(*' <l ttlK 'Pht, ftv. po'inioitcm ob-ercations in tin*' conditum ha\c re- 
cta! d a hepv marrow such as f>t(nr‘> in ri^ponst. to peripheral blood 

ti v'ructif'i! ( 1?H mac. durtfou, p<»'.»ulate ih it the Tajtid di-apjicarancc of 
tit It n’t. vlt*- srotn tla pc,riplural hh«td ma_\ hi diit, m part aKo to a direct 


* 'W’U" . '»! tlu 
tvrrri'W i.i'v Pm on 
t* tlnu o; ao la'* 


su’t* n an'ilv - on cslU '1 le* »! 
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The total dosage, not the blood concentration of the drug, is probably 
the important facloi in piodncmg gianulocytopenia With sulfapyndine 
there has been as high a blood concentiation as IS mg per cent without a 
deleterious effect and as Io^\ as 5 7 mg per cent with granulocytopenia Ap- 
parentl) an idiosjncrasy to the drug must exist befoie the effect on the bone 
marro^^ becomes eMdent One of us (MS) has given a patient with sub- 
acute bacterial endocarditis 104 giams of neoprontosil in a period of 21 days, 
followed by 335 grams of sulfap}ridine in the next 98 days Another 
patient with the same disease reccned 21 grams of neoprontosil m a period 
of 10 days and 138 grams of sulfapyndine in the succeeding 27 days without 
ain effect on the bone marrow' oi the disease itself In the majority of the 
cases reported wheie agranulocytosis followed sulfapyndine, the dosage was 
abo\e 50 grams, with a range of 18-95 grams “ For agranulocytosis 
following sulfanilamide, the dosage has been betw'een 40-50 giams with a 
range of 15-90 grams In our series of cases leukopenia followed the 
ingestion of 65 grains (4 3 grams) of sulfanilamide in one case, and 6 grams 
of sulfapyndine in another (The low'est dosage previously reported for a 
leukopenia following sulfapyndine was 6 grams ^^) In three of the cases of 
agranuloc 3 'tosis about 4 grams of sulfanilamide or sulfapyndine plus neo- 
prontosil w'ere taken Sutherland*® w'arns that quantities over 50 grams 
may be dangerous to patients who are already suffering from a disease which 
causes some destruction of the red cells This statement should be modified 
Much lower dosages, as pointed out above, can be just as dangerous It also 
should be emphasized that leukopenia or agranulocytosis, just as hemolytic 
anemia or toxic hepatitis, may appear within 24 hours of the inception of 
sulfonamide therapy 

The frequency and seriousness of this complication may be surmised 
from the finding that in the borough of The Bronx, with a population of 
about 1,600,000, there were 12 deaths (practically all the cases were due to 
sulfanilamide) from agranulocytosis following the administration of the 
sulfonamides between 1938-1941 

Summary and Conclusions 

Six cases illustrating the toxic effect of the sulfonamides on the myeloid 
elements have been presented Three have been due to sulfanilamide, two 
to sulfapyndine, and one to a combination of sulfapyndine plus neoprontosil 

Two cases of agranulocytosis followed the use of 4 and 45 grams of 
sulfanilamide given over a period of one and 21 days respectively The pa- 
tients did not respond to therapy and apparently died of the blood dyscrasia 
One case of leukopenia developed after 65 grains (4 3 grams) of sulfanila- 
mide given over a period of 24 hours 

Following sulfapyndine therapy, one patient developed a leukopenia after 
the ingestion of 6 grams over a period of 17 hours In another patient, 89 
grams of the drug taken over 17 days resulted in agranulocytosis This 
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condition did not respond to therapy and apparently hastened the patient’s 
demise 

Twenty grams of sulfapyndme plus six grams of neoprontosil taken 
over a period of 14 days, caused a leukopenia in another patient 

Two probable cases of agranulocytosis following sulfanilamide and neo- 
prontosil therapy have also been presented Both patients received about 
3 5 grams of the two drugs One of the patients expired and the other 
recovered 

From January 1939 to February 1941, 768 patients received sulfanila- 
mide and Its related compounds in The Bronx Hospital Five exhibited a 
toxic effect on the myeloid elements, an incidence of 0 65 per cent (Cases 
having received the drug before entry to the hospital are not included in the 
statistics ^ ) 

Certain conclusions may be drawn from the cases presented 
We are dealing with drugs that have a definite toxic eifect on the bone 
marrow, hence they should be used only when there is a definite indication 
Promiscuous use foi minor ailments, such as mild lespiratory infections, 
tonsillitis, grippes, etc , is to be condemned 

Frequent blood examinations should be done not only while the drug is 
being given, but foi 5-10 days after it has been discontinued 

The dosage of the drug, not the blood concentration, is piobably the fac- 
tor lli.it determines whether a toxic manifestation wnll occur in a susceptible 
indi\ idu.il 

Allhongh a small dose ma} cause leukopenia or a fatal agianulocytosis 
(4 gr.inis in two of oui cases), these toxic effects on the bone marrow' 
iisnalK manifest themsehes after prolonged use, especially in instances 
where the disease itself has a dclctcnons effect upon the hemopoietic system 
In \iew' of the incidence of the more se\crc manifestations of the sulfo- 
namides we feel that one is seldom justified in using these drugs piophylac- 
tically 
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THE RESPONSIBILITY OF THE HOSPITAL STAFF 
IN GRADUATE MEDICAL EDUCATION *• 

By Frank J Sladen, M D , F A C P , Detroit, Michigan 

It is a noteworthy fact that graduate medical education has grown in 
interest to the extent that responsibility for its careful planning and most 
effective application is now one of the foremost problems of the medical pi o- 
fession The demand that educational opportunities be provided for all 
graduates is an equal partner with the need of making them want them and 
use them when they are provided Practice, genei al and special, need not be 
criticised for this For the progress m clinical medicine and in the related 
l)asic medical sciences is marching ahead with a rapidity overwhelming to the 
man who is \Q.ry busy or otherwise isolated from easy knowledge of the 
advances 

Life in medicine is a great progressive program of education, in which 
our Ignorance is being constantly revealed to us to our discomfort As long 
as no callus of indifference forms to protect us, this discomfort will stii us 
to furthei action and prove our safety in the end A satisfaction with what 
ue l1a^c, a lack of desire for more, and little or no interest in the new can- 
not be o\ Cl come b) the proMSion of opportunity alone 

I'hc need of further instiuction grows, as the decades dissipate the ccr- 
taint) of things which seemed to characterize the earlier }cars These facts 
make right and propci the plans of continued medical education, now^ m the 
min(K of so many, and at tins tunc being put to trial in w'ldely sepal ated 
areas of tins count r\ Further, ain outgiMiig way of living, such as the 
practice of medicine, requires well planned and accessible means of refresb- 
ing Tiraduatc medical education must furnish tins as part of wdiat is best 
111 the qnalit} of life in mcdicme. in a manner, too, which shall redound to the 
crtdit of the participating doctor m the C}es of Ins patient, instead of criti- 
ciMii of him, '•hall label Inin as progressne and up-to-date in Ins community, 
instead «»f inadequate, and ‘•hall create m him a desire for the opporttiinl}, 
t\cii a feeling that he cannot afford to miss it, instead of one of satisfaction 
with ^hat he alreadc knows 
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Tf the seeds of enjoyment of learning lla^e been sown, and the more or 
less insatiable demand and search for tlic tiuth are there, one finds the op- 
portunity to satisf} It present in eveiy hour and every day, and with every 
patient 

I f, in turn, one is ambitious to leach and has a real love of teaching, he 
finds the opportunity every day of his life, whether it be to his patient, his 
patient’s family, the nurse, the student, the industrial executive, his own 
family at home, oi medical students, interns, staff membeis or older col- 
leagues The opportunity challenges him every day It fairly envelops the 
man m medicine today The i espouse depends upon him, his iiatuial equip- 
ment, upon the examples that ha\e been set him, and his earlier training 
These facts build the picture of medicine as a huge program which is 
educational bj natural evolution Medicine must expect of its graduate this 
dual role of student and teacher It should be firmly engrafted m his pur- 
poses before graduation If he is a good student, he has the first point in 
making him a good teacher 

One must continually seek the ti uth, and then share it with his colleagues 
and others, if to their advantage In medicine it is to our credit to covet the 
knoi\ ledge and skill of the other fellow and work until we get them 

The trend today m all professions, not medicine alone, is towaid a con- 
A ersion of what is traditionall} acknowledged as a need for constant study, 
into real action in the form of seaich for opportunities to learn and if possible 
by some reasonable method of concentrated devotion of time and effort 
President Ruthven of the University of Michigan has recently pointed out 
tliat the unu ersities in recognizing this to be a fact have reached out to meet 
what they consider a laudable restlessness and urge among their own grad- 
uates Now they are ready to do so for as many of their related community 
groups as they can ser\ e 

As early as 1934, “ this expansion of interest in acquiring new knowl- 
edge” was referred to as “pait of a world-wide renaissance m adult edu- 
cation vhicli IS permeating all phases of life ” 

Most revealing is the surprising amount of literature upon the subject 
of graduate medical education For three decades this has been appearing 
incieasmgly No one at this stage can have a very original idea or plan, so 
many and varied and thorough are the articles on record One can express 
the situation only. as he speaks of the experiences of innumerable enthusiasts, 
men, and groups of men, who have given themselves to the project 

With state and county societies taking up the cudgel, besides here and 
there conspicuously an interested leader in medicine, certain national associa- 
tions and a number of foundations have found it a field foi surveys, reports, 
planning and experimenting All of these mei it careful study, especially the 
plans of certain foundations to improve medical piactice in local areas 
Then, too, awareness is necessary, because the aheady established mechan- 
isms and relationships should not be upset too radically Regulatory plans 
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do not supply the need The ideal is to inject into what is going on, the spirit 
of renewed study and sacrifice to make increased knowledge and skill avail- 
able to patients 

The opinion has been expressed that this literature is not read by the pro- 
fession in general Anyone forced to review the literature on graduate 
medical education which has been appearing during the 40 years of this cen- 
tury will be amply repaid For this review gives substantial foundation and 
background to any thoughts expressed today, to the suggestions and con- 
victions or results of experiments which furnish answers to this whole 
problem 

The field least adequately handled, or even considered, in relation to 
graduate medical education, is that expressed by the title of tliis paper, the 
responsibility of the hospital stafiF 

Medical schools and universities must be the fountain-head for matters 
pedagogical in medicine Those who are devoting their lives to teaching 
must be respected for their greatei knowledge m the educational field, even 
though there is a gi oup who are more devoted to the content of their special 
field than they are to ^^ays and means, methods, and values involved in the 
general problems of teaching 

The interest and time of medical school and university hospital staffs and 
their a^.lllablc funds are said to be taken up with the responsibilities of 
undergraduate medical education, with the exception that graduates of 
promise aie carried along m opportunities of ad\anced study and lesearch 
'J'lns is the group out of ^^hlch the futuie teachers and university leaders 
come. In ‘;pitc of their full schedules, the majority of nmvcisity hospitals 
throughout the countrv are noi\ giMiig medical couises for postgraduates at 
certain limes of the jear 

In one \Ne‘'tern state the success of the plan was reported not only in 
the nd\ aniagcs to the practitioner and the practice of medicine, but it was 
Slid tlic “cloistered firofcssor was gi\cn a chance to become acquainted wMth 
the general practitioiiei and his problems.*’ the inference being that his teach- 
ing improved along practical lines, more in keeping with the needs of the man 
in practKc 

Murh lui'- been ‘:aid of the unixersitv hospital in this connection, but the 
lu'-gc gtntral hosjntal. the comnuinuj hospital with ‘Jtafi large enough to he 
1> danced, has ii> own particiilai field of work to perform Because it is 
no* a univtrsiiy hospunl, it is often cidied a uon-tvacluug hosjnial M.un 
nnUietae in tlie last 25 vears. t.\{einal and internal, have developed teaching 
•n It as a n»ei-s,<r\ part of staff training, of clmital jirograms and of bedside 
.•*id Ids a torv wo»'k '{he rtfvitnci to n as a nori-itaching liO'.pita! tod,i\ 
meal’s it sv tail a untvtrMtv hospital m clo-( rvl.ttioii tf> tlie medical 
s le '{'iu sjaif of the ho-pnal \,uu»s rtkitio>5..1np v, nh tiu nmversitv and 
mtd’ ai 'Inr-’k reda.,irg that vhai th* Inter pri/»'- mfot m standards and 


tia, si'sf. v.'ims in .-t to iu'Vt O.K who has 
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through the lifc-tinie of such an institution fioni Us beginning 26 years ago 
to date, can testify to the high put poses and ideals behind Us inception and 
giowth, built as a coiniuunity hospital, oiganized foi sen ice to a city, with 
the cniiihasis on Mandaids of c.iie, teaching of stafif, and research, as being 
those inlluences which itUctacl to pioducc the most progressive woik, the 
greatest happurcss m the w'ork and the best results If such a hospital is not 
equipped and qualified to shai e in some ivay in the needed graduate teaching, 
then the first responsibility is to convert it so that ft may do so and can be 
said to hai e a professedly teaching staff 

Let us see w-hat such a hospital staff is doing today to justify what has 
been said Very few staffs of 150 oi more aie without a nucleus of mem- 
bers who have taught in medical schools in earlier years They will always 
have the lo\c of teaching m their hearts They still have the urge to demon- 
strate clinical examples somew’hat m the happy style exemplified by Osier, 
or to make an opeiating paMlion somew'hat as impressive as did Halsted, 
01 even to illustrate a pathological demonstiation somewdiat as vividly as did 
Welch 

There is little need for external influences to lead such a group to study 
and to apply the best methods of teaching an intern curriculum, to make 
maximum use of clinical material for the training of individual members , to 
pick up w'lth reuew'ed enthusiasm the emphasis upon basic medical sciences 
in seminars, in special group meetings, in personal tlnnking and m the 
analysis of individual cases 

It should go on recoid that such an institutional staff includes teachers 
wdio are keeping in close touch wnth their colleagues m academic circles and 
profiting by the opportunity Such a hospital chooses for its intern the 
graduate wdio -wants to learn, and then strives in teaching him to develop 
further his teaching qualities first brought to the fore in his medical school 
days The internship thus becomes the second phase of this student-teacher 
life in medicine 

The activities of such a hospital staff in graduate medical education are 
both intramural and extramural The intramural program is built about 
the staff in. training, men who remain one to five years 

In these years, the aim is to develop a spirit in the man and a relationship 
in the hospital which will form tlie basis of the extramural program later 
In the man, it is the spirit of study and of search for the truth , in the hos- 
pital, the providing of opportunities 

Again we should like to emphasize the continuous, educational character 
of life m medicine, wherein the pre-medical and medical school days form 
the first phase, the intern and resident years form the second phase, and 
the life-long era of practice of medicine, general or special, forms the third 
phase 

The possibilities of continued medical education through the years after 
graduation are first determined by the type of applicants admitted to medi- 
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cal schools Dimng the ycais of insliuclion in basic incclic.il sciences and 
clinical subjects, medical schools aic even inoie icsponsiblc foi the definition 
of the limits of latci education The ciuality of the teaching and of the 
examples set enables some schools to send out men with the vision of con- 
tinual stiiving and study toward that goal of pci fcction which is nevei 
leached, wheieas fiom otlicis the giaduatcs .ne moie inclined to be guided 
by the one idea of getting to piacticc by the shoitest possible loute Those 
qualities must be pait of him at giaduation which make him enjoy the life of 
a student and look foiwaid with the expectation of living it out in the next 
two phases of his medical woik, in the hospital and m his piacticc This is a 
citicial point for giaduate medical education which needs moic consideiation 
and pressure Otheiwise it is a dcspaiiing task to tiy to devcloj) this spiiit 
latei The exception may be in those men who seem to find themselves and 
life’s values so much moic clcaily in the ycais of hospital tiaining ^'hls 
usually docs not aiiive dining intein yeai It is an expciicncc pcculiaily 
of the thud yeai, dining the lesidency, and some evidence suggests it is le- 
lated to the way in which lesponsibihties aic placed upon him at this time 
Osier says “ To his five senses he must add two moie — the sense of lespon- 
sibihty and the sense of piopoition ” These aie fiequently acquired at this 
time, and a new man emciges 

So the hospital shaics with the medical school the lesponsibility foi nui- 
tuiing and developing these factors, upon which it is fan to believe post- 
giaduate medical education depends for its successful building 

If the need of the medical school phase is fulfilled, the challenge of the 
next peiiod must be accepted by all hospitals that appoint young giaduates 
to their staffs, because they aie the coic of then intiamuial, teaching 
activities 

Oiii experience is cleai on this point — if these qualities of continued 
study and ability to shaie and nnpait knowledge, what we have called in this 
papei the student-teachei qualities, if these aie fuithei nouiished and kept 
alive dm mg his yeai or yeais of hospital mteinship and lesidency, we have 
eveiy leason to expect this man to cany on as a seiious paiticipant in 
giaduate medical education m the yeais of piactice, whethci geneial oi 
special, wheievei he is, in the laigei city oi in the i datively isolated, luial 
disti lets 

The how of this accomplishment dining intcin and lesident yeais is not 
neaily as impoitant as the spiiil behind the how, the adheience to this piin- 
ciple and to this objective, in all the vaiious plans in use foi the tiaining of 
intei ns and yoiingei staff men. 

Thioiighout the fiist yeai, dcmonstiations and discussions, and em- 
phatically not didactic lectin es, aie the piogiam In the spiiit of the teach- 
ing, “ thei e IS no appi eciable diffei ence between the teachei and the taught — 
both arc m the same class, the one a little moic advanced than the othei ” 
I'he mtcins aie made familiai with the laboiatoiy methods m vogue m the 
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hospital, the history taking piocecluies and geneial and special examinations 
used, the diagnostic and Iheiapeutic technics employed, the business of floor 
administiation, emergenc) states and then handling, the special classes of 
medications found most useful, the place of physical thciapy, medical ethics, 
customs and couitcsies, and the medical economics of the institution and of 
practice Pioceduics arc followed thiough so that it is known that each 
man has had each experience at least once under supervision In all clinics, 
section meetings, special seminars, and so on, the junior men are the focus 
of teaching Residents learn much by supervising and teaching interns 
Each man is expected to cicate his own record of his instruction and ex- 
pci icnce In this v a) he is very possessive of his knowledge It is part of 
him Wheieas if typed outlines and a syllabus are issued to him, he is apt 
to store them a\\ay in a top drawer without knowing their contents and yet 
comfort himself with the thought he can get them again when the need arises 
The aim is to stimulate the need of personal effort to get and to have and 
even share with others For this is the veiy essence of the habits of con- 
tinuance 

Osier has summed up tlie picture in his essay, The Student Life “ the 
hardest con^ ictioii to get into the mind of a beginner is that the education 
upon which he is engaged is not a college course, not a medical course, but a 
life course, for which the work of a few years under teachers is but a 
prepaiation ” 

It has been said “ While many things are studied, few are studied thor- 
oughly Men will not take time to get to the heart of a matter After all, 
^concentration is the price the modern student pays for success ” 

This IS the challenge of the resident years and by making assignments 
to smaller groups, subsections with moie limited fields, after intern year, 
they have the association with men who show tliem what it is to delve deeper 
into clearer understanding of backgrounds and underlying conditions 
When clinical medicine, so easily handled in the main without it, has the 
door opened constantly to the values of the underlying anatomical, physio- 
logical and biochemical values, understanding replaces strained memory, 
and the possibilities of complacency dominating the spirit are dispelled 

Most fortunate are the general hospital staffs that prize a close relation- 
ship to a medical school and university Our residents and younger as- 
sistants may register in the graduate department of the University of Michi- 
gan and accumulate credits for advanced degrees thereby, while the major 
part of their work is research in the hospital leading to a final thesis By 
this plan, recognition is given to the quality of work of the staff as well as 
its ability to teach It is beneficial for both student and hospital 

There is no doubt the residents bring something back from the university 
which contributes a certain academic character to the conduct of medicine — 
IS stimulating, is making a better clinician of the man, and enhances the 
efforts of the staff in general It is by all means the advisable plan, and it 
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would be a great stimulus and a step ahead if univcisities would make such 
hospital staffs oi selected membeis of it an allied, second line of resource m 
the gieat field of giaduate medical education Foi such men in one hos- 
pital have already taken ovci the second phase of training of enough men 
fiom different medical schools to appioximate (if they all came fiom one 
school) one-quarter of the annual giaduates of that school With such 
hospitals now carrying that responsibility m the training of interns and 
residents, it cannot be denied that they aie playing a large part m the con- 
tinuance of education of the graduates of all medical schools Ceitificates 
of service plus university credits under this plan will represent much more 
than just necessary time put in 

The extramural activities of the hospital staff m this field m the State . 
of Michigan are fortunate to be undei the wise and untiring leadership of 
Dr James D Bruce, now President of the American College of Physicians 
With very evident enthusiasm, university and medical school faculties, 
members of the state and county societies, and especially of the hospital staffs 
have joined to provide useful courses m teaching centers, as well as to bring 
education along practical lines to tlie man who cannot afford in time or 
money to go any distance to get it Dr Bruce has furnished vision as a 
pioneer and unusual organizing ability to bring these plans to successful 
accomplishment 

We have referred to the third phase of the continued medical education as 
that coming during the years of practice, general or special A plan has 
evolved from the impressions gamed during a reunion of ex-staff members of 
the hospital The surprising spirit of enthusiasm and regard which brought 
men back from considerable distances, and the enjoyment of sharing the 
institution and its work again with them showed the existence of an attach- 
ment that immediately suggested an unfulfilled obligation on the part of the 
hospital staff 

Since then, the plan has been unfolding which would cover for a life- 
time much of the problem of graduate medical education for an increasing 
number of doctors m practice 

Witli 50 or 60 men leaving the staff each year, after one to three or five 
years’ service, the effort has been to tie in with them in their new fields suf- 
ficiently to keep alive their friendships with the staff and their feeling that 
the hospital is a continued source of supply to them even m their absence 
This has had nothing to do with the reference of cases, because these men 
have scattered over the widest areas of the nation and world Special efforts 
are made to send them copies of detailed reports of clinics , copies of litera- 
ture, reviews of section meetings, case reports illustrating new advances in 
any line, especially therapy, autopsy reports, case reports brought up in 
clinical pathological conferences, reports brought back from meetings at- 
tended , and specially prepared material, if of special benefit to them 
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A perfect stream nia} go forth fiom men whom they know and who 
m turn kno^\ theii needs and speak their language 

This IS capped by devoting a weekend, once a year, maybe twice, to a 
program wheiein the current work m the hospital is shared and these men 
are lived \\ith on a basis of friendship and needs This plan has stirred the 
enthusiasm of the hospital staff It has met a fine reaction on the part of 
the ex-staff membeis The opportunities arc supplied in a manner which is 
natural and consistent ^Mth the self-respect of the doctor and his standing 
in the community Instruction comes fiom men who know him on a basis 
already established, men who are awaie of the spaik, the interest, tlie hunger, 
th< 5 ^need of this particular individual The maximum can be accomplished 
111 this personalized way to prevent mental, moral and physical death of the 
indi\ idual Each hospital in turn can have the realization, that, m this great 
plan of continued medical education, it is taking its shaie of responsibility, 
and most peculiarl}' fulfilling an obligation that is its very own 
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THROMBOCYTOPENIC PURPURA ASSOCIATED WITH DISCOID 
LUPUS ERYTHEMATOSUS AND RENAL GLOMERULAR 

CHANGES *• 

Morton H Edclman, M D , Vo) k, N Y 

The occuiience of thiombocj'topenia associated with lupus erythematosus 
has been lef erred to b}' Templeton,^ Lyon,- Baehr, Klemperer and Schifnn,^ 
Ginzler and Fox,* Keil,° and otheis However, it had been previously observed 
by Libmaii and Sachs ® m the second of the four cases, which they reported in 
1924 and which foi want of a better name, tliey called atypical verrucous endo- 
carditis Up to the present thrombocytopenia and the accompanying thrombocy- 
topenic purpura have been considered by many one of the visceial or systemic 
manifestations of the disseminated fonn of lupus eiythematosus Further, the 
chronic fixed variety of lupus eiythematosus has been considered non-fatal unless 
an acute exacerbation with dissemination of skin lesions occurs It is, therefore, 
of special interest that the present case report with necropsy findings presents 
an instance of the co-existence of acute thrombocytopenic purpuia, discoid lupus 
erythematosus, and renal glonieiulai changes 

Case Report 

Cltmcal History J R a 49-year-oId salesman, entered the hospital Octobei 24, 
1939 acutely ill He had begun to suffer from thrombo-angutis obliterans of the 
lower extremities at tlie age of 34 The chief symptoms had been cramps in the legs 
and feet, witli swelling of the ankles, paiticularly in the spring and fall Treatment 
by physical methods and exercises had been followed m recent years by disappearance 
of many of the complaints referable to the lower extremities Appendectomy was 
performed at the age of 42 A chronic skin condition of the face was known to have 
been present for two years 

In September 1939, he began to experience frequent epistaxis, slight bleeding 
from the eais, ecchymoses of the arms and legs, soon followed by severe frontal head- 
aches, dyspnea on exertion with palpitation, and weakness Then foi 10 days there 
was repeated diarrhea with tarry stools and hematemesis, followed by progressive 
weakness, dizziness, and pallor The diet had been poor in meat, bread and butter and 
excessive in spicy foods 

Physical Exammahon On admission the temperature was 100° F , pulse 108 per 
minute, respiiations 20 per minute, systolic blood pressure 120 and diastolic 70 mm 
of Hg The patient appeared extremely ill, pale, and dehydrated There was dyspnea 
at rest and marked restlessness There were many small and large ecchymotic spots 
over both arms and legs 

Over the temporal and malar areas of both sides of the face were patches of 

* Rccenxd for publication February 27, 1941 

From the Department of Medicine, Jewish Hospital, Brooklyn, New York, Service of Dr 
E L Shlevm 
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tjpical discoid lupus en thenidtosus These areas were reddish scars, denuded of hair, 
infiltrated, depressed, atrophic, with adherent scales and many patent follicles 

Ophthalmoscopic examination showed pallor of tlie optic discs but no other ab- 
normalities The lungs were clear The heart w'as not enlarged to percussion The 
heart sounds were of fair quality and regular in rhythm An apical systolic muimur 
was lieard On abdominal examination the liver and spleen w'ere not palpable The 
pulsations of the dorsalis pedis \cssels w-eie absent but the pulsations of botli posterior 
tibial ^esscls were fairlj strong 

Coiiisc III the Hapital October 29, 1940 Fever ranged betw'een 99° and 102 4° F 
Small amount of blood streaking found m the sputum and in the nasal discharge 

Table I 

Laboratorv Findings on Admission — October 24, 1940 


UcmiloIORical 


Chemical Examination of the Blood 


Urine 


Hemoglobin — 3 7 % 

Er\ throcytes — 2,1 70,000 
Leukocj tes — 7,500 
Polj morphoniiclear 
neutrophiles — 54% 
Band forms — 18% 


Urea nitrogen — 22 0 mg 
Sugar — 88 0 mg % 
Fibrinogen — 436 mg % 
Calcium — 8 8 mg % 

Phosphorus — ^3 9 mg % 


Total protein — 5 19 gm 
Albumin — 3 45 gm % 
Globulin — 1 7 gm % 
A/G Ratio — 1 98 


Lj mphocj-tes — 22% 
iionocytes — 3% 

Eosinophiles — 2% 

Basophiles — 1% 

Platelets — 30,000 
Bleeding time — 3i mm 
Clotting time — 8J min 
Reticulocytes — 9 % 

Prothrombin time — normal 

Fragility test — normal 

Bone marrow — absence of megakaryocytes* 

Blood Wassermann test negative, blood culture 
(Westergren) 


% 


% 


Specific gravity — 1 010 
Albumin — faint trace 4* 
Sugar — absent ; I 


M icroscopic — occasional 
red blood cell 


sterile, sedimentation rate 70 mm /hr 


* Examination of the bone marrow on postmortem study showed adequate numbers of 
megakaryocytes A possible explanation for this may be that on sternal puncture a' specimen 
from a very limited area is aspirated and the findings may not be a true representation of all 
the bone marrow' elements 


Table II 


Date 

HGB 

RBC, 

WBC 

PMN j 

j 

Band 

1 

Lymph 

Mono 

Eos 

Basophiles 

10-24-40 

37% 

2 17 

7500 

54 ! 

1 

18 

1 

22 

3 

2 

1 

10-27-40 

37% 

1 84 

7200 

66 

10 

24 

0 

0 

0 

10-28-40 

40% 

2 64 

6625 







10-30-40 

37% 

2 04 

8800 







11- 2-40 

34% 

1 85 








11- 5-40 

37% 

1 56 







i 

11-10-40 

37% 

2 7 

8000 

50 

17 

26 

6 

1 

0 

11-15-40 

25% 

1 77 




1 


i 
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Dnte 


10-24-40 


10-26-40 


10-27-40 


11- 5-40 


11-17-40 


Bleeding Time 


31 minutes 


6 minutes 


6 minutes 


Clotting Time 


81 minutes 



Fig 1 Photomicrograph of section of skin taken from area of discoii 
lupus erythematosus of the face 

November 3, 1940 Several episodes of epistaxis occurred 
ranged between 98 6° and 103° F Fundus examination showed a few linea^°*^" 
rhages There were numerous ecchymotic spots over the skin 

November 5, 1940 Patient appeared weaker, bleeding from nose an*'^ " 
intestinal tract was increased The platelet count was 30,000 per cm , the ret^^^ 
were 5 6 per cent Ecchymotic spots appeared on lips, buccal mucous meml 

pharynx r , r r , lupus 

November 6, 1940 Excision of specimen of skin from area of di‘^jj.^j 

erji;hematosus on right temporal region of face showed the following on 

examination 
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“One surface is coirugated and is covered bj' a nairow band of stratified 
squamous epithelium uith keratinizing superficial lajers and short blunt rete pegs 
The epidermis is flattened out, and the papillae have for the most part disappeared 
The A essels \\ itliin the papillae are likewise few m number The lymphatics are dis- 
tended In the deeper portions, there are focal areas in which there is an infiltration 
b> small round cells, and large mononuclear cells, with occasional plasma cells Some 
of these are seen also about blood vessels There is marked edema of the connective 
tissue both superficial and deep, and the tissue here has a somewhat basophilic tint 
With elastic stain there is marked swelling, fragmentation and clumping of the elastic 
tissue Diagnosis Lupus erj theniatosus ” (Dr D M Grayzel and Dr D L 
Satenstem ) 

No^ ember 9, 1940 Ophthalmoscopic examination “ Media clear , fundi presented 
general pallor of the optic discs Disc margins were clear except where obscured by 
retinal hemorrhages Veins W’ere tortuous, full and deeply colored Throughout 
both fundi tliere were large, purplish colored linear hemorrhages and small circular 
whitish exudates , both hemorrhages and exudates were perivascular ” (Dr J Levitt ) 
No\ ember 11, 1940 Patient ^onllted 500 cc dark brown material and small 
clots of blood Pulse was w’eak and rapid Abdomen was full but the spleen was not 
palpable During the ensuing w’eek there was continued intestinal bleeding, fresh and 
old blood found in the mouth, extreme w'eakness, rapid, shallow^ respirations, thready 
pulse, pallor, lethargj', tenderness and distention of the abdomen Heart sounds were 
distant and regular in rlijllim 
November 14 to 19, 1940 


Blood Pressure 

Temperature 

Pulse 

Respirations 


110/64 mm mercury 
986“ to 103“ F 
80 to 160 per minute 
20 to 40 per minute 


Nov 15, 1940 Urine examination revealed no abnormalities (specific gravity 
1 018) All previous urine examinations between October 31, and November 15, 1940, 
were normal, tlie specific gravity ranging between the values of 1 014 and 1 020 The 
exception was the admission urine specimen w'hich on examination revealed a faint 
trace of albumin and an occasional red blood cell 

There was onset of hiccoughing which continued periodically until death The 
vomitus became grayish Tongue was covered with old blood Sclerae became sub- 
icteric Both lungs were clear radiographically 

November 19, 1940 Patient found gasping for breath Pulse and heart sounds 
became imperceptible and breathing ceased at 7 30 p m 


Postmortem Findings 

Mao oscopic The body was that of a well developed, poorly nourished, white adult 
male The skin was pale and there were a few fresh purpuric spots over the abdomen 
There were several small areas of hemorrhage beneath the endocardium of the 
right atrium and ventricle of the heart Tlie valve leaflets were thin and delicate The 
anterior descending branch of the left coronary artery was tortuous and its distal third 
could not be traced There was no evidence of bronchopneumonia The stomach and 
intestines were distended with dark blood There were a few shallow, irregular 
ulcers in the stomach There were numerous, irregular, shallow mucosal defects 
similar to those in the stomach throughout the entire extent of the small bowel The 
colon and rectum contained shallow ulcers similar to those in the stomach and small 
intestines The gall-bladder contained a solitary, mixed mulberry calculus The kid- 
neys showed a finely and coarsely granular pale pink surface and were usual in size 
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Fig 3 Photomicrograph ( X 600 magnification) of glomerulus showing in areas thickening 
of tlie basement membrane and endothelial proliferation 


The spleen was slightly enlarged The abdominal lymph nodes were enlarged, soft 
and discrete 

MiC} oscopic The wall of the right coronary artery was thickened and its lumen 
was hlled with a canalized tlirombus Two vessels at a point beyond which it was 
not possible to trace the anterior descending branch of the left coronary artery, showed 
lumina with canalized tlirombi The myocardium showed scattered patches of fibrosis 
The aortic Ij'mph nodes were loosely arranged and contained many large phago- 
cj’tic and reticular cells 

In sections of the stomach that were taken, none of the ulcers that had been ob- 
served were found on microscopic examination In the small intestine, the mucosa was 
missing in many places and was replaced by large masses of detritus, containing many 
small and large mononuclear cells, extending to the submucosa 

There were a few areas of necrosis in the liver and pancreas There was some 
hyalinization of the arterioles in the spleen The kidneys showed definite thickening 
of the basement membrane in many places resembling “ wire-loop ’’ lesions In places 
there were evidences of proliferation of tlie endothelial cells of the glomerulus 
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Summary of the Case 

The patient, a man 49 yeais of age, suddenly developed an acute thrombo- 
cytopenic purpura Discoid lupus erythematosus of the face was present and 
was verified histologically The anemia was severe and the bleeding uncontrol- 
lable No treatment that was attempted could check the rapidly fatal course of 
the disease There was persistent elevation of temperature The blood culture 
was sterile The urine remained clear The lungs were radiographically clear. 
There was no evidence of endocarditis Death was due to hemorrhage and 
exhaustion 

Autopsy revealed numerous ecchymoses of the skin, the stomach and intestines 
distended with blood, the spleen slightly enlarged The significant microscopic 
findings were in the kidney and consisted of thickening of the basement mem- 
brane in places resembling “ wire loop ” lesions and proliferation of the endo- 
thelial cells of the glomerulus 


Comment 

It IS impossible, with our present knowledge of the subject, to prove that the 
glomerular changes or the acute thrombocytopenic purpura in this case, are 
visceral manifestations of the discoid lupus erythematosus that was known to 
exist both on clinical and histological survey Suffice it to say that both have 
been described with the disseminated variety of lupus erythematosus and have 
been considered part of the disease mainly because of the increasing number of 
cases in which each of the above findings has been observed Both are impor- 
tant, because if the glomerular changes are visceral manifestations of discoid 
lupus erythematosus, then additional evidence is brought to bear that the fixed 
and the disseminated varieties of lupus erythematosus are merely morphologic 
variants It is not completely agreed that this is so Further, if the thrombo- 
cytopenic purpura is a manifestation of the discoid lesions that were found, it 
would necessarily indicate that visceral manifestations of a serious nature may 
occur with this variety of skin lesion It has been repeatedly stated that patients 
with the chronic discoid lesions are not otherwise ill and do not die of the disease 
It IS well known that the discoid form may undergo acute exacerbation with a 
dissemination of skin lesions The associated findings here reported, if they are 
not coincident, would imply that the discoid form may undergo an acute exacerba- 
tion with visceral changes without dissemination of skin lesions 

The renal changes, the so-called “ wire loop ” lesions, are described in a paper 
by Baehr, Klemperer, and Schifrin ® Stickney and Keith recently reported that 
m 8 of 15 cases of disseminated lupus erythematosus there was no definite renal 
change except that seen terminally in debilitating diseases The most definite 
lesion that they found was a proliferation of the endothelial cells of the glomeru- 
lar capillaries, although hyaline thickening of the basement membrane was also 
frequently present The arteries and arterioles were found to be normal in most 
of the cases The glomerular alterations in the present case were not striking, 
but positive findings, as suggested by the report of Stickney and Keith, are of 
significance 
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Conclusions 

1 A case of acute throinboc) topenic purpura associated with discoid lupus 
er} thematosus without dissemination of the cutaneous lesions is reported 

2 Renal changes consisting of tliickening of the basement membrane m 
places resembling “wire-loop” lesions, and endothelial proliferation in the 
glonienili were found at autops}' 

Thanks arc expressed to Dr M Lcderer for reviewing the paper and to Drs E L 
Shle\in and A Walzcr and A Davidson for tlicir kind assistance 
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MYXEDEMA HEART, REPORT OF A CASE* 

By Arthur M Master, M D , F A C P , and Jenny Stricker, M D , 

Nezv York, N Y 

The following case is reported because it presented all the typical findings of 
mj'xedema heart, which disappeared after thyroid treatment In addition, the 
occurrence of pericardial effusion in myxedema heart and its bearing on the 
symptomatology of the disease will be discussed 

Case Report 

History B S , a white female of 37, developed the clinical signs and symptoms 
of hyperthyroidism at the age of 27 The basal metabolic rate at that time was -j- 63 
pel cent Following a subtotal thyroidectomy the patient did well until one year ago, 
when progressive weakness and fatigability became evident Despite a normal blood 
count she was treated with liver and iron without relief of her symptoms Two 
months prior to observation she had the grippe, which was followed by increased 
weakness and shortness of breath She complained of precordial pressure at rest and 
particularly on exertion 

* Received for publication August 31, 1940 

From the Cardiographic Laboratory, The Mt Sinai Hospital, New York City 
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Examitiation Physical examination ie%edled a A\ell developed female The skin 
was diy and showed definite loss of turgoi The thyroid gland was not palpable and 
the healed thyroidectomy seal was apparent The apex beat was neither visible nor 
palpable and the heait sounds were of poor quality The heart rate was 70 beats per 
minute and the blood piessuie 98 mm of Hg sj'stolic and 70 diastolic There was 
no evidence of congestive failure 

Fluoioscopy and the i oentgenogram (figuie 1) revealed a generally dilated, flabby 
heart which was enlarged to the right and left The pulsations were definitely dimin- 
ished and sluggish This was also seen in the roentgenkymogram The electro- 
cardiogiam (figure 1) showed low voltage of all the complexes and left axis deviation 
The basal metabolic rate was — 19 per cent This in conjunction vith the other find- 
ings suggested the diagnosis of mjxedema heart 



Fig 1 Teleroentgenogram and electrocardiogram before thyroid treatment was begun 
Basal metabolic rate — 19 per cent Heart enlarged to the right and left (water bottle shape) 
The electrocardiogram shows low voltage of the QRS (4 mm ) and T-waves 


Cltntcal Couise Thyroid medication, 1 gr daily, was instituted After 15 days 
of this treatment the patient was subjectively improved, she was less tired and felt 
generally better, although there vas no change in the basal metabolism or in the 
electrocard.ogi am The thyroid dose was increased to 3 gr daily and within a week 
the basal metaboLsm had risen to — 5 per cent and the blood pressure to 110/70, and 
the heart sounds wete of better quality Fluoroscopy and roentgenogram (figure 2) 
showed a definite decrease in the size of the heart, although it had not returned to 
normal, the cardiac pulsations were of laiger amplitude In the electrocardiogram 
(figure 2) the voltage of the QRS and T-waves had increased The dose of thyroid 
was then reduced to 2 gr daily to avoid tlie possible ill effects of overdosage A week 
later the basal metabolic rate was — 4 per cent and the blood pressure 115/70 The 
electrocardiogram taken at this examination (figure 3) revealed all the deflections to 
be of normal ^oltage and on fluoroscopy tlie heart was of normal size, in fact it was 
a small heart (figure 3) The contractions were vigorous Ten daj's later the patient 
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Tig 2 After six weeks of thyroid medication Basal metabolic rate —4 per cent 
Teleroentgenogram shows decrease of the heart size In the electrocardiogram there is an 
increase in the voltage of the QRS to 10 mm The T-waves are of normal amplitude 
There is a slight left axis deviation 
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reported that she ^^as much impioved, was very active and complained no longer of 
any fatigue or weakness 

Comment 

Although it IS uncommon to find all the characteristic signs and laboratory 
evidences of myxedema heart in any single case, oui patient was a classical ex- 
ample of this disease Usually the basal metabolic rate m cases of myxedema 
IS lower than m our patient, yet this diagnosis seems established by the rapid 
regression of cardiac enlargement and clinical and electrocardiographic improve- 
ment following thyroid therapy Other cases of clinical myxedema with basal 
metabolic readings of — 20 per cent have previously been reported ^ 

In 1918 Zondek “ was the first to describe myxedema heart as a clinical entity 
He reported four unusual cases which presented cardiac enlargement and slug- 
gish cardiac movements accompanied by bradycardia and alterations in the 
electrocardiogram He demonstrated the remarkable diminution m the heart size 
and the return to normal of the electrocardiogram following thyroid adminis- 
tration Since his original communication ample corroborative evidence has ac- 
cumulated to justify the term myxedema heart Assman® and also Fahr^ re- 
ported cases of myxedema heart upon which digitalis had no effect However, 
when thyroid medication was instituted marked improvement of the myxedema 
with disappearance of the fluid due to “ heart failure ” was noted This is fur- 
ther evidence of an endocrine factor 

The myxedema heart presents a characteristic roentgenoscopic picture It is 
triangular in shape and its silhouette bears a striking resemblance to a water 
bottle The heart is flabby and its pulsations are sluggish and diminished in 
amplitude This is evident on fluoroscopy and can be recorded objectively in 
the roentgenkymogram, as in the case presented The electrocardiogram is char- 
acterized by low voltage of all the deflections Following the administration of 
thyroid the return of the basal metabolic rate to normal is paralleled by a decrease 
in the transverse diameter of the heart and by an increase m the amplitude of 
cardiac pulsations and in the voltage of the electrocardiogram This was well 
illustrated in our patient by serial electrocardiograms and teleroentgenograms 
taken during the course of treatment 

The diminution of amplitude of the cardiac pulsations m myxedema has been 
attributed to a decreased power of muscle contraction It has been shown ex- 
perimentally ® that the voluntary muscles fatigue rapidly in myxedema and that 
the fatigue diminishes after thyroid treatment Apparently the same mechanism 
holds in the heart muscle, resulting in a decrease in pulsation, which is corrected 
by administration of thyroid Formerly, it was thought that the low voltage in 
the electrocardiogram in myxedema was caused by the increased resistance of the 
myxedematous skin ® However, Thatcher and White ^ disproved this theory by 
inserting needle electrodes under the skin without producing any changes in the 
voltage The latter increased only after thyroid treatment 

It is interesting to note that the increase in the cardiac silhouette, the dimin- 
ished pulsations of the heart borders, the low voltage of the electrocardiogram 
and the very distant heart sounds are also present in pericardial effusion Several 
authors therefore have attempted to explain these findings in myxedema on the 
basis of pericardial effusion and have educed evidence for this view In 1927 
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Goldberg' pioduced h}diopcncardmm, ascites and anasarca in sheep and goats 
by total thyroidectomy ^lore recentlj Gordon ® and Freeman tapped the peri- 
cardium in patients \\ith mjxedema heart and noted fluoroscopically an imme- 
diate deciease in the heart size The same results were obtained with thyroid 
therapj, which pre\ented the re-acciimulation of hydropencardium The effu- 
sion recurred, howe\er, uhen the medication was stopped Marzullo and 
Franco ” and Fcasby “ have recently reported similar cases These observations 
suggest that the characteristic changes in myxedema heart may be caused by the 
presence of pericardial effusion Whether the latter is the direct result of heart 
failure or an exudative process caused by the myxedema per se is a moot 
question The absence of pericardial effusion m the ordinary cases of cardiac 
decompensation together with the inefficacy of digitalis in myxedema suggests 
that the pericardial effusion found in myxedema is not caused by heart failure, 
but b) h)pothyroidism One should consider the possibility of myxedema heart 
in any patient with cardiac enlargement and serous effusions which do not re- 
spond to digitalis therapy 

Summary 

A case of h} pothyroidism is described in which the classical signs of myx- 
edema heart appeared ten j'ears after operation for hyperthyroidism After six 
ueeks of thyroid medication the patient’s general condition improved markedly 
and all the cardiac abnormalities disappeared Pericardial effusion is presented 
as a possible cause for the enlarged heart, the diminished pulsations and the low 
voltage electrocardiogram in myxedema heart 
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AURICULAR FLUTTER OF ELEVEN YEARS’ DURATION WITH 
OBSERVATIONS ON ESOPHAGEAL ELECTRO- 
CARDIOGRAMS * 

Bv Charles E Kossmann, M D , and A R Berger, M D , 

Nezu Yoik, N Y 

Auricular flutter in subjects without othei evidence of cardiac disease is 
usually paroxysmal in type Paikinson and Bedford^ had five cases of this 
nature, and Friedlander and Levine had thiee- 

Sprague and White’s case ® is unique The patient was a 49-year-old male 
with auricular flutter which after five years returned spontaneously to noimal 
sinus rhythm Although evidence of heart disease was absent, the aorta was 
wide and tortuous, and suggested aitenoscleiosis 

Permanent auricular flutter in otherwise normal individuals is rare Fiied- 
lander and Levine ® observed foi four 3 ^eais one 64-year-old patient who fits into 
this category Lewis ^ had a patient whose anhythmia began at 50 or 53 years 
of age At the age of 78 yeais he still had auricular flutter, but in addition 
showed a right bundle-branch block Of interest was the fact that the rate of 
the circus which was originally 280 to 300 per minute had slowed to 210 per 
minute 24 years later There were “no signs of cardiac affection other than 
flutter ’’ Parkinson and Bedford ^ observed 13 cases of permanent auricular 
flutter but all had cardiac enlargement without definite etiology The authors 
say that hypertrophy was probably due to arteriosclerosis and especially to coro- 
nary atheroma One of this group, a 61-year-old male (case 31) with bronchitis 
and emphysema, was first seen in congestive heart failure in 1914 He improved 
with digitalis, and thereafter failure did not recur despite his refusal to continue 
with the drug Auricular flutter persisted until the patient died 12 years later 
Definite evidence that auricular flutter alone can give rise to hypertrophy of 
the heart seems to be lacking This is in contrast to the facts regarding auricular 
fibrillation which apparently can give rise both to auricular ® and ventricular ^ 
hypertrophy even in the absence of congestive heart failure The present case is 
reported because it is an example of auricular flutter of unknown etiology giving 
rise in a young normal subject to hypertrophy of the heart over a period of 11 
years, and finally to congestive heart failure Standard, precordial, and esopha- 
geal electrocardiograms are discussed because of several interesting features 

Case Report 

W C , a 38-year-old white truckman, was admitted to Bellevue Hospital in 1924 
for serofibrinous pleuritis probably complicating pneumonia The heart was not con- 
sidered abnormal on physical examination During 1925 the patient first experienced 
paroxysms of palpitation accompanied by weakness, faintness, dizziness, and dyspnea 
For these complaints he was readmitted to the hospital in December 1925 and again 
in March 1926 Clinically the heart was not enlarged The blood pressure was 120 
mm Hg sjstolic and 80 mm diastolic A regular rhythm was interrupted by an oc- 

* Received for publication August 24, 1939 

From the Department of Medicine, New York Universitj' College of Medicine, and the 
Third (NYU) Medical Division and Cardiac Clinic of Bellevue Hospital, New York 
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casional premature s\ stole Aunculai flutter was fust observed later in 1926 but was 
uutialh \cnfied bj electrocardiograms in January 1927 

Thete was no lnstoi\ of rheumatic fever, svpliilis, or hypertension, and no evi- 
dence of these diseases w-as e\ei detected during the 13 years he was observed 
Radial and brachial arteriosclerosis, originalh absent, appeared in minimal degree 
before death The basal metabolic late was within normal limits Tea and coffee 
weie taken m model ation The patient had been a heavy drinker of alcoholic bev- 
erages for main \ears and would often be intoxicated at clinic visits His diet was 
adequate, however, in essential foods and accessory factors 

During most of the time he was comfortable, and able to carry on his work as a 
truckman In 1932 he sun ived a fracture of the skull and of the mandible received 
in an automobile accident He attended the Cardiac Clinic irregularly, and was ad- 
mitted to Bellc\me Hospital on eight different occasions for study The ventricular 
and pulse rates were usuallj betw'een 100 and 120 per minute but could be made slower 
with digitalis or pressure on either carotid sinus Of interest w'as the fall in venous 
pressure that w ould accompanj the latter procedui e ® Dyspnea, orthopnea, palpitat on, 
pallor, dizziness, and faintness would appear when the ventricular rate was 200 per 
minute, or o\er Episodes of this fast rate, wdiich were shown electrocardiographically 
to be due to 1 to 1 response of the ventricles to the auricles (figure ID), occurred at 
variable inter\als and usualh persisted for 5 to 60 minutes They were easily ter- 
minated b\ pressure on either carotid sinus, w'hether the patient was receiving digitalis 
at the time or not ^ 

The circus rhythm persisted until the patient’s death m 1937 despite all efforts 
to restore sinus rhythm Among the unsuccessful measures employed were full digi- 
talization (table 1), quinidine to the point of toxicity (table 2, figure IE), choline 
chloride, acetj’l-beta-methyl choline, and carotid sinus pressure 


Table I 

Effect of Digitalis on Rate of Circus 


Curve No 

Time 

Mean Auricular 
Cycle Length 
in Seconds 

Auncular Rate 

Per Minute 

Ventncular 

Response 

8442 

(control) 

Jan 22, 

1927 

0 254 

236 

Irregular (1 2 
and 1 3) 

(4 8 gm 

Digitalis given orally 

in period of 11 days, from Jan 26 to Feb 5, 1927) 

8491 

Feb 2, 

1927 

0 257 

233 

Irregular (1 2, 
1 4, and 1 5) 

8495 

Feb 5, 

1927 

0 258 

232 

Irregular (pre- 
dominantly 1 4) 


Eight teleroentgenograms were made during the 11 years of observation Re- 
ports on the significant measurements were available in six, and are listed in table 3 
In 1928 the patient weighed ISO pounds and was 65 inches tall The predicted trans- 
verse diameter of the cardiac silhouette m a teleroentgenogram » for this height and 
weight IS 12 9 cm , at the tune the actual transverse diameter was 14 0 cm or -j- 8 5 
per cent The progressive increase in this diameter after 1934 is clear from the table 
During the entire period of observation the patient’s weight did not fluctuate appreci- 
ably The largest transverse diameter, 16 8 cm, was obtained in 1937, when he was 
convalescing from congestive heart failure The aorta became progressively wider, 
longer, and more tortuous In 1934 a large left auiicle w'as seen fluoroscopically 
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Table II 


Effect of Quinidme on Auricular Flutter 


Curve No 

Time 

Qumidine in Grams 

Auricular Rate 
Per Minute 

Ventricular Response 

HR ! 

Feb 11, 

1927 


238 

Irregular 

8562 

Feb 23, 

1927 

9 30 a m 

10 30 a m 

11 30 a m 

1 30 p m 

3 30 p m 

5 30 p m 

04 

04 

04 

04 

04 

206 

Regular (1 2) 

8568 

8569 

Feb 24, 

1927 

9 35 a m 

3 00 p m 


186 

200 

Regular (1 2) 
Regular (1 2) 

8573 

Feb 26, 

1927 

9 30 a m 


242 

Irregular 


Signs of congestive heart failure first appeared in February 1937 Satisfactory 
response was obtained to rest in bed and digitalis When the patient was discharged 
from the hospital for the eighth and last time on July 13, 1937, all objective evidence 
of cardiac insufiiciency had disappeared Two days later he died at home The mode 
or cause of death could not be ascertained He was SO years old 

Electi ocai diagrams 

From January 1927 to July 1937 a total of 35 routine standard electrocardiograms 
was recorded Additional curves were taken during special procedures None was 
obtained during 1932 or during 1935 

When the patient was receiving no medication the auricular rate varied between 
232 and 260 beats per minute The ventricular response was usually 1 to 2 but on occa- 
sion was 1 to 1 The most rapid ventricular rate observed under these circumstances 
was 250 beats per minute (figure ID) It was never slower than 110 per minute 
The QRS interval was between 0 08 and 0 10 sec , except in 1937 when it was 011 
sec (figure 1 G) There was no abnormal deviation of the electrical axis 

For long intervals the patient received 0 6 gm of digitalis daily During these 
intervals the rate of the circus varied from 232 to 275 cycles per minute though the 
latter rate was observed only once The ventricular response was most often irregu- 
lar and occasionally as infrequent as 45 times per minute Table 1 shows the charac- 
teristic changes after digitalis given in daily oral doses of 0 4 gm The rate of the 
circus was unchanged but auriculoventncular conduction was greatly decreased 

The effect of qumidine on one of the several occasions it was given is summarized 
in table 2 The circus slowed to 186 cycles per minute Once while receiving quini- 
dine the patient developed a 1 to 1 ventricular response The ventricular complexes 
were markedly aberrant, measured 0 13 sec in width (figure 1 E), and occurred 200 
times per minute The intraventricular block was attributed to the qumidine A 
somewhat similar response of auricular flutter to qumidine has been reported 

Potential variations of the extremities and of the precordium^- were recorded 
on November 19, 1934 (figure 2) The galvanometer connections were so made 




Fig 1 Standard electrocardiograms recorded on the following dates A, 11/14/27 , 
B, 3/16/28, C, D, 1/26/31, E, 2/13/31, F, 4/28/33, G, 7/7/37 The patient was 

receiving no medication when A and D were recorded The latter shows a 1 to 1 ventricular 
response at a rate of 250 per minute Curve E also shows a 1 to 1 rhythm but the rate is 
200 per minute, and the QRS complexes are aberrant The patient was receiving quimdine 
The remaining electrocardiograms, B, C, F, and G, were recorded while the patient w'as 
taking 0 3 gm to 0 6 gm of digitalis daily for long intervals 


that a summit in the record represented negativity of the exploring electrode The 
exploring electrode was circular and 1 5 cm in diameter The curves obtained were 
not abnormal in any respects The flutter waves were largest in the special leads 
from the right arm (Vr), the left leg (Vl), the right sternal edge (V^), and the 
tip of the ensiform (Ve), but they were not more prominent in these leads than in 
the standard electrocardiograms 
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Fig 2 Standard leads (I, II, HI) and the potential variations of the right arm (Vr), 
cf the left arm (Vl), and of the left leg (Vl) recorded at normal string sensitivity on 
November 19, 1934 The last six tracings were recorded at half normal (1 cm —2 niv ) 
sensitivity, and represent the potential variations of the following precordial points V , fifth 
nb, right sternal edge, Va, fifth rib, left sternal edge, V-, fifth intercostal space, left para- 
sternal line, V4, fifth intercostal gpace, left midclavicular line, V-, sixth rib, anterior axillary 
line, Vn, tip of ensiform For the special leads a downward deflection represents positivity 
of the exploring electrode Therefore, all deflections are labeled as though they were up- 
side down Time lines occur every 0 2 sec The patient was receiving no medication 

Esophageal electrocardiograms were recorded on No\ ember 19 (figure 3) and 
again on December 1, 1934 (figure 4) The latter Were taken simultaneously with 
Lead II The esophageal electrode was a German silver cylinder 2 cm in length and 
0 9 cm in diameter It was connected through the galvanometer to a zero potential 
electrode Curves were taken with the esophageal electrode at various distances 
from the incisor teeth Those obtained w'hen this distance was 32 5 cm, 37 5 cm, 
38 0 cm , and 40 0 cm are showm in figures 3 and 4 
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Fig 3 Esophageal potentials on November 19, 1934, at le^els 375 cm, 380 cm, 400 
cm, and 450 cm from the incisor teeth The sensitivity of the string is half normal A 
downward movement of the string shadow represents positivity of the exploring electrode 
Time lines occur every 0 2 sec Patient was receiving no medication 


Fig 4 Potential variations of esophagus (upper curve) 3- 5 ^ >”C‘sor teeth 

recorded at half normal sensitivity on December 1, 1934 Standard Lead II at three-fifths 
normal sensitivity is the lower simultaneous tracing Time lines, galvanometer connections, 
and medication, as for previous two figures 
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At levels 32 5 cm (figuie 4) and 37 5 cm (figure 3) from the incisor teeth the 
electiode was in proximity to the left auricle as determined fluoi oscopically. The 
P-wave in electi ocardiogi ams obtained at these levels showed an initial, slow, posi- 
tive deflection (P in figuies) followed by a rapid swing to a negatne peak (P — ) 
This descended lapidly at first, more slowly afteiward The positive phase is analo- 
gous to the “ extrinsic ” oi pre-intiinsic plus deflection^® of direct oi semidirect 
leads The rapid change from positive to negative is similai to the “ intrinsic ” de- 
flection of direct leads or the mtrinsicoid deflection of semidirect leads The 
gradually declining negative phase is piobably caused by doublets of recovery in the 
auricle This phase is of some clinical importance since it does not appear in the 
esophageal electrocaidiogiams of patients with ectopic auiicular tachycardia 

It will be noted that the P-wave lost its diphasic chai acter when the electi ode was 
38 0 cm from the incisor teeth but the ventiicular complex still consisted of a single 
slurred negative deflection as in leads from higher levels It is labeled Q for the 
sake of consistency with the nomenclatuie now used for precordial electrocardio- 
grams At the levels undei consideration the ventricular complex is negative, prob- 
ably because the esophageal electrode is opposite the aunculoventncular orifice at the 
base of the left ventricle It is, therefore, a semidirect lead from the cavity of the left 
ventricle which has been shown by Wilson and his associates to be negative during 
the greater part of ventiicular excitation The usually negative potential of the right 


Table III 

Cardiac Measurements in Cm of Six Teleroentgenograms Recorded on the Dates Indicated 


Date 

Transverse Diameter 

Width of Aorta 

Width of Pulmonic Fields 


14 

5 2 

27 4 



61 

— 



67 

26 6 

11/15/34 

15 2 

7 2 

28 0 

3/27/36 

15 9 

73 

28 0 

2/26/37 

16 8 

65 

27 5 


arm in normal subjects has been attributed to the relationship of this extremity to the 
base of the heart The similarity between the potential of the right arm ( Vr, figure 
2) and the esophageal ventricular complexes recorded between 32 5 cm and 38 0 cm 
from the incisor teeth (figures 3 and 4) is to be noted It is true that the Q-wave of 
these higher esophageal potentials is simultaneous with the R-wave of Lead II (figuie 
4), but it IS created in a different way The evidence that this is tiue is present in 
esophageal leads taken at 40 0 cm and 45 0 cm from the incisor teeth (figure 3) In 
these leads the QRS complex is principally a positive deflection, R, preceded in the lead 
from the lower level by a negative wave or Q This R is also approximately simul- 
taneous with R of Lead II This is due to the fact that the esophageal electrode is 
at these lower levels juxtaventncular and principally on the positive side of the same 
wave of excitation responsible in large part for the R-wave in Lead II and for the 
Q-wave in leads from higher levels in the esophagus 

In a semidirect lead from the apex of the heart a ventricular complex similar 
to that obtained at 45 0 cm from the incisor teeth in the esophagus should be obtained, 
assuming that the heait muscle displays equal electrical activity in all portions This 
IS true in the present situation, for Leads V 4 and Vg (figure 2) are strikingly similar 
in form to the lowest esophageal lead (figure 3, 45 0 cm ) 

Evidence that excitation in auricular flutter travels upward 111 the posterioi part 
of the left auricle was obtained in two ways First, as the electrode was lowered 
in the esophagus the initial positive phase (P -f-) of auricular excitation disappeared 
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(hcnrc 3, 38 0 cm ) aiul onl\ the neijaUvc portion icni.uncc! In a sinus rhythm the 
ie\cr>.e ii. true, an entirclj positive deflection being obtained from leads more than 
U) cm from the inci‘;or teeth **’ i Ins would indic<itc that m the case under discussion 
excitation was proceethne: in the main awaj from the esophageal electrode when the 
latter was at or below the auriculot entncular junction Second, the time of the 
auricular intrinsic deflection in esophageal leads at 32 S cm , 35 0 cm , and 37 5 cm 
from the incisor teeth was measured with icspect to a fixed auricular w'ave in Lead 

II The \ allies obtained respcctnelv were 0 078 sec, 0094 sec, and 0102 sec 

Hus means that excitation reached the lowest explored portion of the left auricle 

0024 sec earlier than the highest exploied poition If it is assumed that the esopha- 

geal electrode was m or aer> close to the path of the mother w'ave of the circus tlie 
rate of conduction is calculated .it 2083 mm per sec W Hurst Brown observed 
a case of flutter m w Inch excitation took 0 0230 sec to travel betw'een two points 38 
cm and 34 cm from the incisor teeth respectnely On the basis of Ins figures, 
making assumptions as abo^e, the rate of conduction over this strip of 4 cm was 
1739 mm jier sec 

Comment 

Why this patient had auricular flutter lemains unansw'ered Neither from 
the history' nor from the later structural changes in the heart could the cause be 
determined The flutter antedated the appearance of arteriosclerosis The only 
possible etiological factor was the excessive use of alcohol, a drug which can 
inaugurate various cardiac arrhythmias That alcohol can produce permanent 
auricular flutter in the absence of organic heart disease is unlikely 

The progressive increase in the size of the heart m the absence of the usu- 
ally accepted causes of myocardial hypertrophy, and before the onset of con- 
gestive heart failure, makes it probable that the abnormal rhythm of the auricles, 
and the rapid and variable ventricular rate ivere alone responsible foi the ana- 
tomical changes observed 

Summary 

Auricular flutter of 11 years’ duration and of unknown etiology in an other- 
wise normal individual is reported Progressive cardiac hypertrophy could be 
attributed to no cause other than the circus rhythm Standard and precordial 
electrocardiograms were not beyond normal limits Intraventricular block was 
observed as a toxic manifestation of quinidine therapy on one occasion when the 
ventricular response to the auricles was 1 to 1 Esophageal electrocardiograms 
showed that excitation reached the lowest portions of the left auricle earlier than 
the upper portions With respect to the ventricular deflections the similarity of 
an apical lead to a juxtaventricular esophageal lead, and of the potential varia- 
tions of the right arm to the juxta-auricular esophageal potentials is demonstrated 

The authors express their sincere thanks to the members of the Third Medical Division 
and Cardiac Clinic of Bellevue Hospital who so diligently collected data and made observa- 
tions on this case for more than a decade 
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MYASTHENIA GRAVIS; A DISCUSSION, WITH PRESENTATION 
OF A CASE ASSOCIATED WITH A THYMOMA" 

By Samuel F Aronson, Camp Mwiay, Washmgton 

jMYASTHENrA giavis, a symptom-complex manifested by an incapacity of one 
or more groups of voluntaiy muscles for sustained effort, is without any demon- 
strable imolvemcnt of the nervous system 

Thomas Willis is credited by several authois - with having first described the 
disease, but Wcchsler® claims that Wilkes in 1877 deseives that credit Erb^ 
*ga\ e a clear and classical description in 1878 but believed that the condition was 
due to pathological changes in the central neivous system Oppenheim^ claimed 
credit for first clearly differentiating the disease in 1887 and named it bulbar 
paralysis without pathological lesions Jolly," in 1895, demonstrated, by elec- 
trical stimulation, rapid fatigue reactions and named the disease myasthenia gravis 
pseudoparalytica The disease has also been called Erb-Goldflam disease and 
asthenic bulbai paraljsis Buzzaid,® 1905, described a lymphocytic infiltration 
in skeletal muscles and this distinctive lymphorrhagia was leemphasized by 
Norris,® and others 

Oppenheim,^ in his description of the disease, made the statement “ I think 
It not impossible that in the future the disease may in some cases be cured by the 
removal of a tumor which is the source of toxic products Tumors have already 
been successfully removed from the anterior mediastinum” Weigert,® 1901, 
was the first to report a case of myasthenia gravis associated with a tumor of 
the thymus gland Following Weigert’s report, this anatomic relationship has 
been reported with increasing frequency Starr ^ (1912) collected 250 cases of 
myasthenia gravis for analysis and found enlargement of the thymus in 28 per 
cent In 1917, Bell ® collected 56 autopsied cases of myasthenia gravis reported 
after 1901 and found that enlargement of the thymus had been noted in 17 and 
a tumor in another 10, so that some lesion of the thymus had been found present 
in almost 50 per cent Keschner and Strauss ® quote Greenfield as pointing out 
“ that negative observations in regard to the thymus are of little value unless the 
mediastinum has been searched carefully and systematically, since thymus tissue 
can be readily overlooked in the fat of this region ” 

In 1936, Norris “ added to Bell’s senes 10 cases, m seven of which thymic 
lesions were recognized He stated "I am of the opinion that pathologic 
changes may be found in the thymus m cases of myasthenia gravis in direct ratio 
to the care with which they are sought ” Alter and Osnato also state that " all 
cases of myasthenia gravis with definite pathologic observations should be re- 
corded, not only for the reason of their rarity, but that they may serve toward 
the construction of an explanation of the pathology of the disease, confirm part 
of It or offer useful hints for future observations ” One year after his first 
report, Norris added two more cases to bring his senes to 82 cases of my- 
asthenia that came to autopsy Peer and Farmacci added one case and Miller,^® 
in February of this yeai, added five more autopsied cases, of which four had 
thymic lesions To this group, I wish to add one case, bringing the total of 

* Received for publication August 26, 1940 
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autopsied cases of myasthenia gravis since 1901 to 89, in 43 {4S pei cent) of 
which a lesion of the thymus gland was the outstanding feature 
Miller quotes Lievre as concluding that 

“ 1 Tumors of the thymus are frequently found m myasthenic patients 
2, Microscopic tumors may easily be missed at autopsy 
3 There is a definite causal relationship between the thymus and myasthenia 
gravis and roentgen investigation followed by irradiation oi surgical removal is 
the procedure of choice ” 

A clearly defined classification of thymic tumors has never been made Mai- 
gohs feels that not only because of the double origin of the thymus but also be- 
cause of the polymorphism of the cells found, a rigid classification is impossible 
and that the designation of thymoma for all thymic tumors is the only solution at 
present Symmers classifies tumors of the thymic region as peritheliomata, 
lymphosarcomata, epitheliomata, and spindle-cell sarcoma and has found not only 
simple hyperplasia of the thymus but also malignant tumors m cases of my- 
asthenia gravis Ewing,^® however, classifies tumors of the thymus in association 
with myasthenia gravis in a category separate from othei thymic tumors Nor- 
ris ® feels that all thymic tumors associated with myasthenia are benign thymomas 
or adenomas Bell ® found only one possible case of malignancy m his series of 
27 thymic lesions associated with myasthenia gravis and over 60 cases of thymic 
malignancies which were not associated with the disease Miller states that 
Obiditsch studied a series of thymic tumois and concluded that those composed 
predominantly of small round cells more often were associated with symptoms 
of myasthenia than were epithelial and malignant types 

Spinal fluid examinations in myasthenia gravis aie almost uniformly negative 
and central nervous system lesions are usually absent Of various blood dis- 
turbances, Noyes states that the most frequent departure from normal is poly- 
cythemia (also found m the case cited below) Hart found a marked decrease 
m sugar tolerance in his own and several other cases (also found in the case 
cited below) Reports concerning metabolic changes such as increase or decrease 
of creatine and creatinine excretion are so variable as to lead one to conclude 
that these changes are independent of the disease itself 

Myasthenia gravis attacks both sexes with about equal frequency It usually 
appears between the ages of 20-50 years, although Rothbart cites cases in the 
same family in which the onset was at the ages of six weeks, three months, and 
two years Others have leported the onset at the age of 70 years The remis- 
sions and exacerbations are so characteristically part of the disease as to be in- • 
eluded with the symptoms Headaches, various paresthesias and pains, stiffness 
of the muscles, and generalized weakness may precede the disease by several 
months 

The onset is usually insidious although acute infections and piegnancy have 
sometimes caused abrupt onset of symptoms and Hyland®® has observed that 
repeated minor infections, emotional stress, hot baths and mild gastrointestinal 
upsets are apt to cause marked exacerbation of symptoms Starr ' observed in 
a series of 315 cases that weakness of arms and legs preceded by days to months 
bulbar symptoms in 38 per cent Usually, the first noticeable complaint is a 
diplopia due to wealeness of the extrinsic muscles of the eyes oi a ptosis due 
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to w eakness of the levator palpebrae supenoi is Involvement of the muscles of 
mastication is of frequent occurrence, as is dysphagia, nasal reguigitation of 
fluids, dysaithria or aphonia, absence of pharyngeal reflexes and paroxysmal 
dyspnea Many of the patients complain of an annoying, stringy mucus The 
s} mptoms are milder m the morning and increase in severity during the late after- 
noon and evening 

The diagnosis is usually quite easj' The symptoms, the muscular reaction 
to electiidty, the myasthenic reaction to light, absence of muscular atrophy and 
reaction of degeneration, absence of characteristic changes in deep reflexes, the 
presence of lymphorrhages in biopsied muscle, roentgenogram finding of a medi- 
astinal tumor, and the prostigmin test all aid in establishing the diagnosis The 
Jolly reaction is one where a tetanizing faradic current applied to the muscle of 
a myasthenic patient repeated at intervals of seconds will cause a very rapid 
diminution and finally loss of all muscular lesponse followed by recovery after 
a short rest The pupils of the eyes show a similar loss of power to rapid 
stimulation by light Crosby states that “ A circular, sharply defined, flattened, 
non-pulsating mass in the anterior wall of the thorax, m the absence of other 
evidence to the contrary, justifies a tentative diagnosis of probable thymoma” 
Doub •• gives a good differential diagnosis of the loentgen-ray characteristics of 
thymus neoplasms from those of other chest tumors He also describes a technic 
for deep irradiation treatment The use of prostigmin as a diagnostic test was 
first reported by Viets and Schwab,®® who administered 3 cc of injectable pros- 
tigmin and gr 1/100 of atropine This work was confirmed by other ob- 
servers Keschner and Strauss ® give an excellent differential diagnosis 

of myasthenia gravis from various neurological disorders 

The course of the disease is usually progressively downhill despite the use of 
such drugs as prostig^min Many cases die within the first year, often of sudden 
suffocation However, spontaneous remissions are reported and Laurent cites 
a case of myasthenia gravis with undoubted symptoms for 29 years 

The accepted regime, until recently, was absolute bed rest, abstinence from 
massage and electrical stimulation, and the use of tomes and glandular extracts 
In 1921, D’ Amato®® reported marked improvement in a case of myasthenia 
gravis from the use of epinephrine In 1930, a short report by Dr Harriet Edge- 
worth ®® gave new impetus to the treatment Herself a victim of the disease. Dr 
Edgeworth found ephedrme abated the symptoms markedly Boothby and 
others described the use of glyane, advocating five grams of glycine six times 
daily Using 10 to 20 mg per kilo of body weight, Minot and his associates ®® 
treated five cases with guanadme hydrochloride dissolved m normal saline and 
•administered intravenously, obtaining good results m all Viets and Schwab,® 
however, were unable to confirm these results 

In 1934, noting the resemblance of myasthenia gravis to curare-poisonmg. 
Walker®® used physostigmin because of its action as a partial antagonist to 
curare Denny-Brown ®* suggested the use of physostigmin salicylate orally with 
belladonna to prolong the good effects and minimize its toxicity In December 
1934, because it was less toxic, Mary Walker began to use prostigmin, demon- 
strating the results on two cases before the Royal Society of Medicine and re- 
porting her results m Februaiy 1935 ®® Her results were quickly confirmed by 
Pritchard,®® Laurent®* and others Everts®® was the first to report on the 
oral use of prostigmin, finding it more successful than the injectable variety be- 
cause of its longer effect and lessened toxicity He also found that large doses 
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of potassium chloride augmented the general improvement of the patient, thus 
confirming the work of Laurent and Walther Kennedy and Wolf,‘“ how- 
ever, found that some cases became refiactory to prostigmin within 1 to 4 months 
and Harvey and Whitehill cited three cases where the early beneficial results 
decreased with each succeeding injection of prostigmin Hyland states that 
the transient relief is followed by iiici eased weakness and Miiiski and Stokes 
point out that the value of prostigmin is reduced by its toxic manifestations and 
the difficulty of control in ambulatory cases Simon found that 1 c c of an- 
terior pituitary extract given subcutaneous^ daily gave excellent results m two 
cases but other observers have been unable to confirm this work 

Hsu and Ch’Eng state that in 1913, Schumacher and Roth reported favor- 
able results in the disease by extirpation of the thymus and that Pierchalla in 
1921 advocated irradiation of the thymus as a therapeutic test even when no 
thymic enlaigement could be demonstrated by roentgen-ray Halsted stated 
that when roentgen-ray therapy to the tliymus gland was used in cases of Graves’ 
disease that did not get relief from thyroidectomy, prompt and striking improve- 
ment was obtained, and stated further that “ asthenia, which was common to all 
the cases, has been particularly influenced” It is my belief that the asthenic 
symptoms in these cases were myasthenic manifestations and the relationship 
between thyrotoxicosis and myasthenia gravis should be further investigated 
Mella^^ reported complete recovery followed deep loentgen-ray over the 
thymus gland in a patient with myasthenia gravis Keschner and Strauss ® had 
two cases that were subjected to roentgen-ray therapy with resulting disappear- 
ance of the thymic shadow and a complete disappearance of symptoms Decker 
mentions three cases which were treated by thymectomy with good results Hy- 
land,^'’ using roentgen-ray therapy of the thymus in four cases, obtained marked 
improvement in two within a short time , slow but continuous improvement in the 
third six weeks after the last treatment , and partial relief six months after the last 
treatment in the fourth case (who had had a three year progressive history until 
that time) Ayer states that he had one cure due to roentgen-ray therapy of 
the thymus but gives no details Riven and Mason report a case of myasthenia 
gravis with enlargement of the thymus that had several remissions after re- 
peated courses of deep roentgeii-ray therapy Thorner and Yaskin*® treated 
three patients without any change from the pretherapeutic state but the amount 
of therapy was small and the length of observation following treatment was evi- 
dently short Miller^® recommends irradiation and surgical lemoval of the 
thymus in cases of myasthenia gravis 

Case Report 

Mrs A M W , a white woman, 56 years of age, began to note slight fatigue and 
malaise in 1938 One year later, she noticed first a twitching, then a drooping of the 
right eyelid with a transient double vision followed in three months by slurring speech 
widi a nasal tone A decreased sugar tolerance led to a diagnosis of diabetes mellitus 
and a dietary r%ime was instituted However, the symptoms progressed rapidly and 
one week later there occurred a drooping of the jaw, a difficulty in chewing and 
swallowing, and nasal regurgitation of fluids She also began to expeiience attacks 
of djspnea These sjmptoms with drooling of saliva were present upon the admis- 
sion of tlie patient to the Johns Hopkins Hospital in December 1939 A diagnosis of 
mvasthenia gravis was made and tlirough the courtesy of Dr F R Ford, the following 
data are recorded 



cast: reports 


141 


BIocxl Analysis 

Red blood cells 5,420,000 

Hemoglobin 1 10% (16 gm ) 

White blood cells 7,750 

Non-protein nitrogen 30 mg per cent 
Calcium 10 4 mg per cent 

Cholesterol 177 mg per cent 

Basal metabolic rate plus 12 (satisfactory test) 

Wassennann test four plus 

Roentgen-ray Skull — skull and sella normal 

Chest — negati\e 

Guanidine, gljcine and ephedrine were all tried but found to be ineffective Pros- 
tignnn did help the patient but was not as successful as in most cases Small doses 
of insulin were m ithout anj result 

In February 1940, the patient was first seen by me, at which time despite ephed- 
rine gr 3/8 1 1 d , and 105 mg of oral prostigmin augmented by hypodermic injections 
of that drug, she nas able to take only liquid or pureed foods by painful and slowly 
swallowed teaspoon doses She could speak only one or tw'o w'ords at a time, had to 
continuously hold up her jaw with her hand, complained of an annoying tenacious 
mucus in her throat and of ptogressive weakness The pharyngeal reflex w'as abol- 
ished Because of the rapid progression of sj'mptoms, the patient was hospitalized 
on Februarj 20, 1940 at the Sw’edish Hospital for roentgen-ray therapy It was 
planned to administer a total dose of 3000 r over the anterior mediastinum in ten days 
Four hours after admission, she received 300 r (200 KV, 2 Cu plus 1 Al, 10 X 10 cm 
portal, 23 r/minute) The follownng morning she stated that she felt stronger and, 
for the first time since tlie onset, her jaw stayed closed without manual support* 
How'e\er, that afternoon she died suddenly of what appeared to be an acute cardio- 
respiratory failure The similaiity of this sudden collapse without any cyanosis to 
that of sudden thymus deaths in babies is most striking Whether this sudden death 
20 hours after the first roentgen-ray treatment is a coincidence or a result is a matter 
of conjecture 

At the autopsy performed by Dr D H Nickson, the only significant anatomic 
finding was a retrosternal, encapsulated, somewhat nodular tumor mggg (figure 1) 
adherent to, but easily stripped from, the anterior, upper margin of the pericardium 
This mass measured 5 3 by 3 by 1 8 cm and w'eighed 16 6 grams (Gudernatsch 
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quotes Hammai as stating that the thymic parenchyma weighs 1 48 gi ams at 45 to 55 
years of age) On the cut section, it was found to be a soft, uniformly gray tumor, 
somewhat lobulated Microscopic sections (figure 2) revealed fields of small, round 
lymphoid cells and others wheie large, pale epithelial cells with clearly defined nuclei 
and indefinite polyhedial cell borders predominated Less than 5 pei cent of the 
cells showed mitotic figures Scattered throughout were Hassal’s bodies. There was 
a well-defined capsule with trabeculae dividing the gland into lobules but no definite 
cortex and medulla could be defined 
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Summary 

1 A case of myasthcma giavis associated with a thymic tumor is presented 

2 The etiology and the therapy of mj-asthenia gravis are briefly reviewed 

3 The pathology of myasthenia giavis is discussed with particular reference 
to tumors of the thymus gland 

4 The literature is reviewed with refeience to the treatment of myasthenia 
giavis by extirpation of or by deep roentgen-ray therapy to the thymus 

Conclusions 

1 A negative chest film does not mean the absence of thymic enlargement 

2 Complete roentgenological examination of the chest should be made m all 
cases of myasthenia gravis, as thymic tumors may be obscured by the heart 
shadow in the antenor-postenoi views 

3 Where a definite thymic tumoi is found by roentgen-ray, extirpation of 
the gland should be considered 

4 Deep roentgen-ray therapy should be carried out in all cases of myasthenia 
gravis even where there are negative chest plates 

5 Several consecutive roentgen treatments may be necessary and such a 
course may have to be repeated one or more times before a remission or cure is 
effected 
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EDITORIAL 

IMMUNITY TO MALARIA 


That human beings can acquire a considerable degree of resistance to 
malarial infection has been known for many years. It is a matter of com- 
mon observation that native inhabitants of tropical regions in which malaria 
IS continuously prevalent — ^the “ hyperendemic ” areas — acquire a resistance 
or at least a tolerance for the infection, so that they show no clinical symp- 
toms of malaria although susceptible newcomers quickly become ill and often 
succumb to the disease The conditions under which such immunity de- 
velops have been studied with particular care by British observers such as 
Thomson, Christophers, and James ^ These studies have shown that prac- 
tically everyone in the community becomes infected in early childhood and 
is continuously exposed to reinfection In one such community Wilson ^ 
estimated from the prevalence of infected Anopheles mosquitoes in the houses 
that on the average each inmate would receive an infective bite once m twelve 
days 

The children under two years of age are clinically ill with fever and show 
enlargement of the spleen and large numbers of parasites in the blood — a 
condition termed by Christophers the stage of acute infestation In spite 
of this these children may show surprisingly little impairment of health if 
the malaria is not complicated by dietary deficiencies or other forms of para- 
sitism Possibly some degree of racial immunity may have developed as a 
result of natural selection during many generations of exposure In older 
children parasites are still present but in smaller numbers, and febrile attacks 
occur only once in two to four weeks — ^the stage of immune infestation In 
adults tliere may be one or two mild febrile attacks a year, with otherwise 
no manifestations of illness Parasites in small numbers can be found m the 
blood in from 25 to SO per cent of the cases 

The resistance so acquired is restricted to the species of malaria con- 
cerned and largely to the local strains of that species If such an individual 
moves into a different region, he may acquire acute malaria from other 
strains present there The period of about 15 years elapsing before a new- 
comer into an infested district secures maximum protection is believed to 
be the time required for him to acquire and develop an immunity to all the 
strains of each species occurring in the district 

This resistance is maintained largely by continuous exposure to rein- 
fection If a native moves into a region free from malaria, he gradually 
loses his resistance, and on returning to his former home is likely to become 

ipor an excellent review of much of this work see Ashford, M The nature of im- 
munity to malaria in its relationship to antimalarial therapy, Am Jr Trop Med, 1936, xvi, 

66S-<578 , , . . , 

= WiLS0X, D B Implications of malarial cndcmicity in East Africa, Trans Roy Soc 
Trop Alcd and Hyg, 1938-39, xxxii, 435-446 
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acutely ill with the disease If the frequency of reinfection in such a com- 
munity IS reduced (but not eliminated) by attempts to eradicate mosquitoes, 
for example, so that the development of active immunity is retarded, there 
may be an actual increase m the amount of clinical malaria obseived Some 
therefoie question the advisability of undertaking measures of this sort 
n here conditions are such that they can be only iiartially successful 

This resistance develops fully only if the disease is allowed to run its 
course without treatment Quinine or other antimalarial drugs delay and 
tend to reduce the degree of immunity attained Furthermore the full 
effectneness of quinine depends upon the development of some degree of 
active immunity by the individual as a response to the infection The drug 
temporarily suppresses the clinical manifestations of malaria but by itself 
does not eiadicate the infection The indiscriminate administration of 
quinine in such communities in wdiicli fiequent reinfection can not be pre- 
\ented may be actually harmful, many believe, by interfering with the de- 
velopment and maintenance of an effective active immunity Treatment 
should be lestricted, perhaps, to those acutely ill as a symptomatic measure, 
and not given merely m a vain hope of eradicating the infection 

Experimental w'ork wuth malaria m birds and monkeys and also in man 
has, in general, confirmed and amplified the conclusions based on these clinical 
observations In the case of avian malaria, it was shown by Wasielewski 
( 1902 ) that birds wdiich survived the acute attack continued to have a latent 
infection demonstrable only by the inoculation of blood into normal birds 
* Such birds can not be reinfected (superinfected) with the same species of 
parasite as long as the infection persists, although they are susceptible to in- 
fection with other species of malaria A few such birds, however, have 
succeeded m eradicating the infection completely, and they were then sus- 
ceptible to reinfection ® 

Monkeys also develop a similai type of latent infection during which they 
resist superinfection with the same strain of parasites * They show no in- 
crease m resistance to other species of malaria, and are usually susceptible to 
infection with exotic strains of the same species 

The therapeutic use of malaria in the treatment of syphilis has made 
possible extensive experiments on man Particularly careful observations 
have been made by James ® m England, and by Boyd ® and his associates in 
this country In the case of both benign tertian and estivo-autumnal malaria, 
if the disease is allowed to run its course without treatment, the individual 
becomes resistant to reinoculation with the same strain of parasite This 

8 Manwell, R D Reciprocal immunity m the avam malarias, Am Jr Hyg, 1938, xxvii, 
196-211 

< Mulligan, H W, and Sinton, J A Studies in immunity m malaria Superin- 
fection with various strains of monkey malarial parasites, Rec. Malaria Survey India, 1933, 
111, S29 

5 James, S P Some general results of study of induced malaria in England, Trans 
Roy Soc Trop Med and Hyg , 1931, xxiv, 477-538 

8 Boyd, M F On strains or races of the malarial parasites. Am Jr Trop Med, 1940, 
XX, 69-80 
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resistance, however, does not extend to oilier species oi to different strains 
of the same species The immunity lasts for at least three yeais It is 
still uncertain whether or not the immunity m man depends upon the per- 
sistence of some parasites m the body (premunition) It docs, however, 
last long after parasites can no longer be demonstrated by inoculations of 10 
c c of blood 

Immunity m malaria tlius manifests itself in two ways by a marked 
diminution in the number of parasites m the blood, and by the ability of the 
individual, although infected, to live free fiom sidcness under conditions 
which would cause intense and practically continuous illness m the ordinary 
individual There is still considerable doubt, however, as to the mechanism 
by which this resistance is brought about The earlier attempts to demon- 
strate specific antibodies in the serum were for the most part unsuccessful, 
although Kingsbury (1927) reported obtaining positive complement fixation 
tests It was thought that immunity depended mainly upon changes m the 
tissues, and hyperplasia of reticuloendothelial cells was demonstrated, par- 
ticularly 111 the spleen Furthermore, splenectomy in birds and monkeys in 
many cases markedly reduces their resistance to malaria and may precipitate 
an acute fatal attack m an animal harboring a latent infection It is dif- 
ficult, however, to explain the remarkable degree of species and strain spe- 
cificity of the immunity solely on the basis of changes in tlie tissue cells 

More lecently Coggeshall, Eaton and tlieir associates have demonstrated 
conclusively the presence of antibodies in the blood of monkeys and human 
beings with chronic malaria ' Their success was largely owing to the use of 
a more satisfactory antigen prepared from the blood of monlceys heavily 
infected with Plasmodmin knowlesi, in which 50 per cent or more of the 
cells contained parasites Agglutination, complement fixation and some 
degree of protective power were demonstrated Agglutination and protec- 
tive power were apparently restricted to this species, but complement fixation 
was less specific in that positive reactions were also obtained with sera from 
human cases of benign tertian and estivo-autumnal malaria 

It is not likely that these reactions will attain much value as diagnostic 
procedures The titer was usually low, the prepaiation of the antigen dif- 
ficult and the technic relatively tedious and complicated The work is in- 
teresting, however, in showing that tlie mechanism of immunity to this 
protozoan parasite is probably not fundamentally different from that m 
ordinary bacterial infections 

P W C 

’’Eaton, M D, and Coggeshall, L T Complement fixation m human malaria with 
an antigen prepared from the monkey parasite, Plasmodium knowlesi, Jr Exper Med, 193^ 
Kix, 379-398 
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Mauual of Cardiology By William Duncan Reid, AB, MD, FACP 364 
pages, 22 5 X 15 cm Oxford Umversitj' Pi ess. New York 1940 Price, $3 SO 

With a bedside t\pe of presentation, the author furnishes in this volume a per- 
sonal summarj of the important and more recognized aspects of cardiac disease The 
book IS ^\ ritten chieflj from the standpoint of tlie student in the nature of a guide to 
cardiology and is not meant to leplace the standard textbooks in which the subject 
matter and controveisial i'<sues aie more scientifically treated Rather it discusses the 
essentials of diagnosis and treatment of heart disorders in the simplest of terms, with 
tlie a^o\\ed purpose of aiding the student to apply the textbook material Only ac- 
cepted methods haMng ease of application and bedside usefulness are mentioned, but 
these are fully evaluated in the light of the author’s personal experience 

The book is duided into three parts Section I deals in an informal conversa- 
tional manner \Mth the diagnosis, prognosis, treatment and prevention of heart disease 
Under diagnosis, the historj, physical examination, special examinations and cardiac 
rhjthms are each logically interpreted as to value, important points and means of ap- 
plication An interesting feature is the use of marginal lines here and there for em- 
phasis and mastery At the end of the section aie appended two charts, one sum- 
marizing the data just mentioned, and the other giving the essential characteristics in 
the differential diagnosis of the common congenital defects 

In Section II, the case histones of 56 patients from the author’s files are presented 
briefly, eacli with a few questions at the end concerning important points in diagnosis 
and treatment Some of the reports are purposely incomplete to stimulate the reader’s 
tliought regarding further examinations and details necessary to achieve the diagnosis 
In Section III, tlie questions raised in Section II are fully discussed and answered 
for each of the case reports, with arrangements in the same order as in the second 
section 

In summary, this manual reduces cardiology to its simplest terms for the under- 
graduate student of medicine, although it should also prove helpful to many general . 
practitioners who feel uncertain regarding their knowledge of cardiac diseases 

R W G 

Specialties m Medical Practice Edited by Edgar Van Nuys Allen, M D Volume 
I, pages 1-441, Volume II, pages 442-934, 19 5 X 26 cm Thomas Nelson and 
Sons, New Yoik 1940 Price, $25 00 

The purpose of these volumes is to present to the general practitioner a condensed 
statement of those parts of each specialty which he can utilize in his practice The 
venture is experimental and the final test of whether it has succeeded must be the ex- 
tent to which general practitioners maintain their subscriptions It appears to the 
reviewer that the various authors who have contributed have done their best to present 
their respective special fields in the manner most useful to the non-specialized readers 
The section on ophthalmology seems particulaily well done in this respect However, 
one may doubt the advisability under the present conditions of practice in this country 
of the family physician undei taking the operation for chalazion so minutely and 
interestingly described by the author In the section on neurology the author has had 
to contend with the difficulty of condensing too large a subject into too small a space 
The result is a section which does not differ greatly from what may be found on the 
subject of diseases of the nervous system in any of the standard practices of medicine 
which the general practitioner already possesses Indeed the discussions of menmgit^ 
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and of carbon monoxide poisoning, foi example, ai e far less adequate than those to be 
found m the usual piactice 

The section on orthopedic surgeiy is too condensed to be of great practical value 
except perhaps as a reminder to one already nell acquainted with this field Ob- 
stetrics and gynecology aie dealt with at some length and apparently in an adequate 
and practical manner 

The section on endocrinology should be veiy valuable to any careful reader In 
particular the discussion of the essentials m thyroid suigery should be of interest to 
those who have not paid previous attention to this matter 

In summary, these volumes are an interesting venture in popularizing the spe- 
cialties, but not all specialties lend themselves equally well to this form of treatment 
It IS questionable whether or not the well trained younger piactitioner will do better 
with this system or through a policy of purchasing monogiaphs and standard texts 

M C P 

An Introduction to Biochemist} y By William Robert Fearon Second edition 
475 pages , 14 5 X 22 cm The C V Mosby Company, St Louis 1940 Price, 
$3 75 

The author has “sought to appioach the living organism along the les^ 
worn path of inorganic biochemistry,” since “ the microessential constituents of tissues 
remind us of the fundamental importance of the chemical elements associated with 
life ” Hence the first 62 pages of the book, due to this unusual approach, are devoted 
to a detailed description of biological elements, inorganic compounds, solutions and 
colloidal systems The next 123 pages are devoted to a thorough presentation of 
carbohydrate, protein and lipid chemistiy This portion of the book is particularly 
excellent, as are the chapters on biological pigments, enzymes and nutrients (81 pages) 
The material on digestion and intermediary metabolism (58 pages), although brief, 
is adequate and contains numeious helpful and instructive diagrams Then follow 
chapters on tissue respiiatioii, puimes and pyrimidines, nitrogenous bases, uiea and 
other urinary products of excietion (87 pages) A chapter on hormones and a few 
words on blood and tissue fluids complete the book An outstanding feature of this 
• text IS the ability of the author to write clearly and concisely and to outline and 
simplify the subject matter Thioughout one is continually impressed by the author’s 
originality especially as to style and as to selection and piesentation of material It 
should prove to be a satisfactory text for students in general biochemistry 

Absent, however, is the clinical aspect which characterizes tlie style and subject 
matter of most of our populai texts on biological chemistry The authoi states that 
he has avoided “ some regions of tissue chemistry, especially blood, muscle and nerve, 
as It IS difficult to survey them adequately without physiological and histological 
assistance outside the scope of this venture” Be that as it may, this reviewer feels 
that the students and teachers of American medical schools will insist on a text which 
treats biochemistry more fully from the physiological point of view Thus they will 
demand a more adequate treatment of such important subjects as absorption and se- 
cretion, urine, blood and muscle chemistry, acid-base regulation, detoxication, animal 
calorimetry and respiration chemistr} These very important topics are practically 
Ignored in the text under review 

In other respects, howevei , the book is excellent and should make a welcome addi- 
tion to our texts on biochemistry The appearance of the printed page is clear and 
attractive with the reactions, diagrams and tables -well set out At the conclusion of 
each chapter is given a list of appropriate reviews and digests pertaining to the subject 
matter invohed The author has also collected a number of interesting and pertinent 
quotations from the scientifically minded masters of the past An introduction has 
been written for this, the American edition, bj” Victor C Myers 


E G S 



REVIEWS 


151 


E<!ScnttaU of Damatology B> Nouman Tobias, MD, Seiiioi Instructor in Der- 
inatologj, St Louis Uni\ersit> 497 pages, 13X20 cm J B Lippincott Co, 
Philadelphia 1941 Price, $4 75 

This book is a small compend on deimatology, which has been recommended by 
the author for use b\ general practitioners and medical students As the author 
states in his introduction, the description is concise, and all superfluous writing has been 
eliminated There are numerous minor errors in the early part of the text, especially 
regarding the various biologic tests used in dermatology These errors may prove 
confusing to students The pictures are good, and are arranged in their proper 
position 111 the text There is also a good cliapter on syphilis and the treatment of 
syphilis, i\hich follows the principles of the cooperative clinical group 

Collectu ely , this book is somew'hat better than the average small text m der- 
matology, but it has no distinctne features 

H M R, Jr 



COLLEGE NEWS NOTES 

New Life Member 


Dr Walter J Wilson, Sr, FA CP, Detioit, Mich, became a Life Member of 
the American College of Physicians on June 16, 1941 


Gifts to the College Library 
Book 

Di Samuel A Levine, F A C P , Boston, Mass — “ Medical Papeis ” (Bound collection 
of reprints) 

Rept mts 

Dr Otis L Anderson, F A C P , Qiicago, 111 — 2 leprmts, 

Dr Irving L Applebaum (Associate), Newaik, N J — 6 lepiints. 

Dr J Edward Berk (Associate), Philadelphia, Pa — 3 reprints. 

Dr Edward G Billings, F A C P , Denver, Colo — 1 reprint , 

Dr Albeit G Bower, FACP, Glendale, Calif — 1 reprint, 

Dr Julius H Comroe, Jr (Associate), Philadelphia, Pa — 1 repiint. 

Dr Orin J Farness (Associate), Tucson, Aiiz — 2 reprints. 

Dr James M Flynn, FACP, Rochester, N Y — 2 reprints , 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Barnett Greenhouse, FACP, New Haven, Conn — 2 reprints , 

Dr Harold J Hams (Associate), Brooklyn, N Y — 1 reprint. 

Dr Meredith B Hesdorffei (Associate), Missoula, Mont — 1 reprint. 

Dr Egon E Kattwinkel, FACP, West Newton, Mass — 1 reprint, 

Dr Moise D Levy, FACP, Houston, Tex — 3 reprints , 

Dr Victor W Logan, FACP, New York, N Y — 1 reprint. 

Dr Sydney R Miller, FACP, Baltimore, Md — 3 reprints , 

Dr Frederick W Mulsow, FACP, Cedar Rapids, Iowa — 1 reprint, 

Dr Robert J Needles, FACP, St Petersburg, Fla — 3 reprints , 

Dr Abe Ravin (Associate), Denver, Colo — 1 repiint. 

Dr Nathaniel E Reich (Associate), Brooklyn, N Y — 4repiints, 

Dr David R Sacks, FACP, San Antonio, Tex — 1 repi int , 

Dr David J Sandweiss, FACP, Detroit, Mich — 2 reprints , 

Dr Charles H Sprague, FACP, Boise, Idaho — 2 reprints , 

Di Aaron A Sprong (Associate), Sterling, Kan — 3 reprints. 

Dr Robert T Sutherland, FACP, Oakland, Calif — 1 reprint. 

Dr Harold Swanberg, FACP, Quincy, 111 —4 reprints , 

Dr John W Wilce, FACP, Columbus, Ohio — 1 leprint. 

Dr Zolton T Wntschafter (Associate). Cleveland, Ohio-Lj. reprints 


The Board of Trustees of the American Medical Association has announced the 
appointment of Dr Theodore G Klumpp, FACP, Washington, D C , as Secretaiy 
of the Council on Pharmacy and Cheinistrj of the Association Dr Klumpp will take 
office on July 1, 1941 Dr Klumpp will also ser\e as Director of the Chemical La- 
boiatorv and Director of the Division of Foods, Drugs and Phjsical Therapy of the 
Association 
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Tlie (lecoiation of the White Cravat with Red and Blue Boiders of the Illustrious 
Order of the Jade vas granted to Dr Jacob C Geiger, F A C P , San Francisco, Calif , 
1)\ Gcneialissiino Chiang Kai-shek of China, on the 29th anniversary of the National 
Re\oliition, Octobci 10, 1940 This awaid bore the following citation 

“For work of merit in public health m the Republic of China and among the 
Chinese population in San Fiancisco” 


On May 2, 1941, Dr Rufus S Reeves, FA CP, Philadelphia, Pa, received the 
18th annual Stiittmatter Award The award consists of a gold medal and a scroll 
and was founded by the late Dr I P Strittmatter for donation to the physician who 
makes the most valuable contribution of tlie year m Philadelphia to the healing arts 
This award was given Dr Reeves m recognition of his work as Chairman of the 
Annual Postgraduate Institute of the Philadelphia County Medical Society 


Dr Ella Roberts (Associate), Philadelphia, Pa, has been appointed Medical 
Director of tlie Children’s Heart Hospital, Philadelphia, Pa, to succeed Dr Oswald 
F Hedle>, FACP, who has been transferred to the National Health Institute, 
Bethesda, Md 


At the 42nd Annual fleeting of the American Therapeutic Society held in Cleve- 
land, Ohio, Maj' 30-31, 1941, Di Louis Faugeres Bishop, Jr , FACP, New York, 
N Y , retiring President, was elected a member of the Council for the succeeding five 
3 'ears 


Dr Samuel M Feinberg, FACP, Chicago, III , was elected President-Elect of 
the American Association for tlie Study of Allergy at the 19th Annual Meeting of the 
Association held m Cleveland, Ohio, June 2, 1941 


Dr Harold G Trimble, FACP, Oakland, has been elected President of tlie 
California Tuberculosis Association and Dr E Richmond Ware, FACP, Los 
Angeles, Vice-President Among the Directors of the Association are Drs Chesley 
Bush, FACP, Livermore , Carl R Howson, FACP, Los Angeles , Philip H 
Pierson, FACP, San Francisco, Sidney J Shipman, FACP, San Francisco, 
Rudolph H Sundberg, FACP, San Diego, and William C Voorsanger, FACP, 
San Francisco 


On May 21, 1941, Dr Sigmund S Greenbaum, FACP, Philadelphia, Pa , ad- 
dressed the Medico-Dental Society of Atlantic City, N J , on “ Diseases of the 
Moutli ” 


The Society for Investigative Dermatology, Inc, held its 4th Annual Meeting 
in Cleveland, Ohio, June 3, 1941 The Presidential Address was given by Dr J 
Bedford Shelmire, FACP, Dallas, Tex The title of his address was “ Study of 
Sensitivity to Poison Ivy ” 


Dr Ralph Pemberton, FACP, Philadelphia, Pa , spoke on " The Present Status 
and Treatment of Chronic Arthritis ” at the meeting of the Oklahoma State Medical 
Association in Oklahoma City, May 20, 1941 



154 


COLLEGE NEWS NOTES 


Dr John J Webei (Associate), Brooklyn, N Y., has been appointed Active 
Consulting Physician to the Kingston Avenue Hospital, Brooklyn 


On May 6, 1941, Di Hyman I Goldstein (Associate), Camden, N J, addressed 
tlie 17tli Annual Meeting of the American Association of the History of Medicine, held 
in Atlantic City, N J , on “ The History of Ulcei of the Stomach and the Duodenum ” 


The State Committee of the New Jersey Gastro-enteiological Society for the 
7th Annual Convention of the National Gastroenterological Association, to be held 
m Atlantic City, N J , during tlie spring of 1942, includes Dr Hyman I Goldstein 
(Associate), Camden, Chairman, Dr Manfred Kraemer, FA CP, Newark, Vice- 
Chairman and Secretary, Dr Louis L Peikel, F ACP, Jersey City, and Dr Sigurd 
W Johnsen, F A C P , Passaic 


Dr William Dameshek, F A C P , Boston, Mass , spoke on “ The Spleen Facts 
and Fancies ” at the 89th Annual Session of the Maine Medical Association, held in 
York Harbor, June 22-24, 1941 


Among the speakers at tlie annual Conference of Health Officers and Public 
Health Nurses, held in Saratoga Springs, N Y , June 24—26, 1941, were 

Dr Soma Weiss, F A C P , Boston, Mass — “ Heait Disease ” , 

Dr Russell M Wilder, F A C P , Rochester, Minn — “ Nutrition — ^A Public Health 
Problem ” , 

Dr Lawrence Kolb, F A C P , Washington, D C — “ Alcoholism and Public 
Health ” 


Among the speakers at the recent annual meeting of the Medical Society of the 
State of North Carolina, in Pinehurst, N C , were 

Dr Louis H Clerf, F A C P , Philadelphia, Pa — “ Tumors of the Larynx and 
Hypopharynx ” , 

Di Wilburt C Davison, F A C P , Durham, N C — “ The First Ten Years of 
Duke University School of Medicine and Duke Hospital ” , 

Dr William T Rainey, F A C P , Fayetteville, N C — “ The Management of 
Congestive Heart Failure ” 


The Committee on Nutrition and Deficiency Diseases of the Philadelphia County 
Medical Society and the Philadelphia Child Health Society recently sponsored a special 
meeting on nutrition Dr Rufus S Reeves, F A C P , Philadelphia, Pa , spoke on 
“Nutrition — The Coinerstone of National Defense,” and Dr Herbert T Kelly, 
F A C P , Philadelphia, Pa , spoke on “ Medical Aspects of Nutrition ” 


The Pacific Northwest Medical Association held its 18th Annual Meeting in 
Spokane, Wash , June 25-28, 1941 Among the speakers at this meeting were 

Dr Russell L Cecil, F A C P , New York, N Y — “ Diagnosis and Treatment of 
Infectious Arthritis, of Osteoarthritis and of Gouty Arthritis”, 

Dr Louis H Clerf, F A C P , Philadelphia, Pa — “ Clinical Significance of 
Hoarseness and Its Importance in Cancer of the Larynx ” , “ Bronchoscopy in Non- 
tubcrculous Pulmonary Disease”, “The Esophagus and Its Diseases”, 
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Dr. Wjlham J Kerr, FA CP, San Francisco, Calif — “Clinical Use of tlie 
S} mballoplione , Pathologic and Plusiologic Faclois in Coionary Occlusion, Treat- 
ment of Angina Pectoris ” 


Dr James K Hall (Associate), Richmond, Va , was installed as President of the 
Amciican Psychiatric Association at its recent annual meeting in Richmond, Va 


Dr Rufus S Rec^es, FA CP, Philadelphia, Pa, spoke on “Nutrition and Na- 
tional Defense ’’ at a meeting of the Ex-Rcsidents and Fellows of the Robert Packer 
Hospital in Sayre, Pa , June 20, 1941 


Dr Abraham M Rabmer (Associate), Brooklyn, N Y, has been appointed 
Clinical Director of the Jewish Sanitarium and Hospital for Chronic Diseases, 
Brooklyn, N Y 


Dr Archibald A Barron, F A C P , Charlotte, was elected President of the North 
Carolina Neuropsychiatric Association, and Dr Fonso B Watkins, F A C P , Morgan- 
ton, Vice-President, at the recent meeting of this society 


The Utah State Medical Association held its 47th Annual Meeting June 12-14, 
1941, in Salt Lake City Among the guest speakers at this meeting were 

Dr Edward H Rynearson, F A C P , Rochester, Minn — “ Hypennsulmism ” , 
“ Endocrinology — A Critical Review *’ , 

Dr Cyrus C Sturgis, F A C P , Ann Arbor, Mich — “ Treatment of the 
Anemias ” , “ The Hemorrhagic Diseases ” 


The American Neurological Association held its 67th Annual Meeting m Atlantic 
City, N J, June 9-11, 1941 Dr Norman Jolliffe, FA CP, New York, N Y, 
spoke on “ Clinical and Chemical Studies in Wernicke’s Syndrome ” , and Dr Lawr- 
ence Kolb, F A C P , Washington, D C , spoke on “ Degeneration of the Primary 
Sensory Neuron in Pigs from Nutritional Deficiency ” 


The Dallas Soutliern Clinical Society has launched a program of courses for the 
continuation of medical study Present plans of tlie Society are to hold tliese courses 
during June, October, and January The first group of courses was conducted June 
23-25, 1941, and the following subjects offered Medicine — Cardiology, Surgery — 
Fractures, Obstetrics — Normal and Abnormal Labor, Pediatrics — Nutrition and 
Gastrointestinal Diseases The courses will be conducted in the hospitals and clinics 
of Dallas The Society has made an effort to limit the subjects to one particular phase 
of the specialty and to cover that subject thoroughly Among those who participated 
in the first group of courses were 

Dr Henry M Winans, F A C P — “ Hemodynamics of the Circulation ” and 
“ Diagnosis and Treatment of Cardiac Arrhythmias ’’ , 

Dr J Shirley Sweeney, F A C P — “ Reasons for Accepted Classification and 
Recommended Terminology in Heart Disease ” , 

Dr W Grady Reddick, F A C P — " Roentgen Aid m the Diagnosis of Heart 
Disease ” and “ Demonstration of Bed Patients with Various Types of Heart Disease 
Differential Diagnosis, Treatment, Prognosis and Discussion”, 

Dr William H Potts, F A C P — " Circulatory Function Tests ” , 
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Dr Robert M Barton, F A C P , and Dr Merritt B Whitten (Associate) — 
“ Principals and Practical Application of Electrocardiography ” , 

Dr David W Carter, Ji , F A C P — Heai t Failure Edema, Dyspnea, Cyanosis ” 
and “ The Treatment of Cardiac Failure ” , 

Dr Samuel A Shelburne, F A C P — “ Cardiac Clinic Demonstration of Am- 
bulatory Heart Patients Differential Diagnosis, Treatment, Prognosis and Dis- 
cussion ” , 

Dr William H Bradford (Associate ) — “ General Food Requirements in Infancy 
Normal, Twins, Premature, Diabetic ” , 

Dr John G Young, F A C P — “ Breast Feeding,” “ Formula Feeding ” and 
“ Use and Abuse of Laxatives and Cathartics ” , 

Dr John E Ashby (Associate) — “ Oral Disorders and Dentition ” , 

Dr H Leslie Moore, F A C P — “ Differential Diagnosis of Appendicitis ” 


Herbert T Kelly, M D , F A C P , Philadelphia, Pa , pai ticipated in a symposium 
on the “ Management of Various Types of Obesity ” presented at tlie Spring Clinic 
of the Ingham County Medical Society at Lansing, Michigan, May 1, 1941 

At tlie annual meeting of the Pennsylvania State Dietetic Association at Phila- 
delphia, May 22, 1941, Dr Kelly presented a paper on “ The Nutrition Program of 
the Medical Society of the State of Pennsylvania ” He also addressed tlie 73rd annual 
convention of the Pennsylvania State Dental Society at Bedford, Pa , on June 3, 1941 
on “ Medical Aspects of Dentistry ” , and on June 6, 1941, he addressed the Columbia 
County Medical Society at Bloomsburg, Pa , on “ Nutritional Management of the Pre- 
and Postoperative Patients ” 


Dr Carl J Wiggers, F A C P , professor of physiology in the School of Medicine 
of Western Reserve University, was awarded the honorary degree of Doctor of 
Science by the University of Michigan at its commencement exercises, June 21 

An authority on the physiology of the heart and circulation, in recent years Dr 
Wiggers has concentrated upon phases of research in his subject, including ven- 
tricular fibrillation, the disturbance which stops the heart in acute and chronic heait 
diseases, in angina pectoris and coronary occlusion and m accidental electrocution , and 
has also conducted studies of extra-cardiac factors of circulation, the part tlie blood 
vessels play in the blood flow particularly in failure of the circulation in surgical shock 
and similar conditions For this research he has had appropriations from the John 
and Mary R Markle Foundation of New York and tlie Commonwealth Fund of New 
York 

Dr Wiggers graduated from the University of Midiigan Medical School in 1906, 
and taught there and at Cornell and m the University Medical College of New York 
City before joining the faculty of Western Reserve University in 1918 


Maryland Mfmbers Hold Regional Spring Meeting 

The Spring meeting of the Maryland Chapter of the American College of Plty- 
sicians was held at a dinner in Baltimore, May 28, 1941 There were sixty-two mem- 
bers present As has been customary at the Spring meetings tlie major topic of dis- 
cussion was the recent Annual Session of tlie College Dr Wetherbee Fort, Presi- 
dent of the Marjland Chapter and other members who attended the Boston meeting 
washed to express their appreciation to the College for the delightful musical evening 
in Sjmphonj Hall 

Dr John T King was elected President for the coming year 
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Under the chairinanslup of Dr Walter L Bieriing, F A C P , Iowa State Health 
Coinnnssioner, Dcs Moines, the Iowa State Department of Health and the Iowa State 
Mcthcal Societj ‘spoiiboied a Special Institute on Industrial Health from June 23 to 
27, with a da> each in Builington, Cedai Rapids, Mason City, Sioux City and Des 
Moines Dr Lee R \\ood\\aid, FA CP, was in charge of local arrangements at 
Mason Cit> 1 he «:ame subjects w ere covered at each center or city — “ The Industrial 
Back,” "Industiial Hjgienc Conti ol Measures," "Management of Multiple Injuries," 
*' Demonstiation of Methods Employed in Industrial Hj'giene," “Medical Control 
Measures in Industrj “ Medical Relationships in Compensation ” and “ Medicine in 
Industry " 


Charles \V Ciaikc, MA, MD, FA CP, Executive Directoi, the American 
Social Hjgiene Association, has been appointed lecturer in the School of Public 
Health, Har\ard Universitj, and Visiting Professor in the School of Tropical Medi- 
cine, Unhersity of Puerto Rico 


Dr J W Torbett, Sr, FA CP spoke on “Some Piofound Cases of Malnutri- 
tion Treated Successfully with Insulin ” at a recent meeting of the 12th District Medi- 
cal Societj in Waco, Texas 


Dr Joseph H Baiach addressed the Albany Medical College, Albany, N Y on 
May 29, 1941 His topic w as “ Inheritance and Tumors ” The evening of that same 
day he addressed The Academy of IMedicine of Glens Falls, N Y on the subject 
“ Present Da> Treatment of Diabetes and Its Complications ” 


Dr J C Zillhaidt (Associate), Binghamton, N Y was guest speaker at the 
Tioga County Medical Society meeting held in Owego, N Y on June 3, 1941 Dr 
Zillhardt spoke on “Blood Transfusion and Blood Banks” 


The American Gastro-Enterological Association has elected new officers as fol- 
lows Dr Russell S Boles, F A C P , President, Dr Sara M Jordan, F A C P , First 
Vice-President, Dr A H Aaron, F A C P , Second Vice-President, Dr J G Mateer, 
F A C P , Treasurer, and Dr Julian M Ruffin, F A C P , Recorder 


The American Foundation for Tropical Medicine, Inc announces the establish- 
ment of a limited number of Fellowships for the post graduate course in Tropical 
Medicine at The Tulane University of Louisiana The course is given for a period of 
four and one half months, beginning in September of each year A certificate will be 
awarded to physicians wdio successfully complete the course These Fellowships are 
available foi young, duly qualified physicians who are citizens of the Republics of 
Mexico, Central and South Amei ica 

In addition to the tuition fee which wull be met by the Foundation, each Fellow- 
ship will furnish $700 for travel and maintenance 

Applicants for the Fellowships in Tropical Medicine of the American Foundation 
for Tropical Medicine, Inc , should apply to the Director of The Department of Grad- 
uate Medicine, School of Medicine, The Tulane University of Louisiana, 1430 Tulane 
Avenue, New Orleans, La , U S A Completed application forms will be submitted 
to the Council of the American Academy of Tropical Medicine, who will aw^ard the 
Fellowships 
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In view of the national defense requirements Mr. Haivey S Firestone, Jr has 
advocated the saving of all used rubber in this countiy Mr Firestone makes the 
following valuable suggestions about the disposition of used hospital rubber 

“ It would be my suggestion that you sell your hospital’s scrap i ubber, including 
that from sheeting, hot water bottles, i ubber gloves, tubing, etc, to any scrap dealer 
who will give you the best price for it In that way it will find a i oute to tlie reclaim- 
ing plants and the hospital will obtain some salvage value from it Maiket prices of 
scrap rubber fluctuate the same as do prices of any other commodities Further, 
different prices for the same grades will prevail in different communities because of 
differences in shipping costs that must be incurred to get tlie rubber to points where it 
can be reclaimed Speaking generally, however, the types of scrap rubber which a 
hospital can accumulate will vary m price from less than a cent a pound to several 
cents per pound, with gloves and other ‘pure gum’ articles commanding the higher 
prices If the scrap is sorted by articles or grades of rubber, it should bring more 
than if sold m one bulk lot ” 


The Medical and Suigical Relief Committee, a nationwide organization consisting 
of some 300 physicians and surgeons throughout the country who collect surplus medi- 
cal supplies and, when necessary, funds for the relief of civilians and armed forces 
in Great Britain and allied countries, have undertaken the sale of an emblem The 
emblem is a lapel ornament in the form of a modified Caduceus combined with a sword 
of mercy and sells for $1 00 The headquarters of this Committee are located at 420 
Lexington Ave , New York, N Y 


ConecHon May 1941 Annals, page 2147, the dates should read as follows first 
paragraph, July 9, 1925 , fourth paragraph, line 1, December 1923, line 5, January 20, 
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DR WILLIAM HENRY WALSH 

CatMng for himself a unique career, after early service in the Medical 
Department of the United Slates Army and with the United States Public 
Health SerMce, Dr William Henry Walsh brought honor to himself and to 
the profession of uhicli he nas a member by devoting much of his life to the 
betterment of hospitals Scores of communities in the United States, 
Canada, and other countries aie benefiting today from hospital service 
planned to meet their special needs with the adiice and under the direction 
of Dr Walsh His fame as a consultant on hospital planning, equipment, 
organization and management spicad to other nations, and for more than 
two decades he was recognized as a leading w'orld authority on hospitals 

At a time w'hen a few* of our younger ph3fsicians may be deploring the 
interruption of their careers incident to military service, it is of interest to 
note tliat it w’as in the Arm} that this great medical career began In 1898, 
at the age of 16, after graduation from Girard College, Philadelphia, he 
enlisted and sen'ed in the Medical Department of the United States Army 
in hospitals m Washington, Virginia and New Mexico, and in regimental 
duty in the Philippine Islands That he became immediately an enthusiastic 
fighter in the war on disease is proved by the fact that before he was 20 years 
old, he w’as made chief sanitary inspector for the Insular Bureau of Health, 
and served in Manila for tw'o years during a cholera epidemic 

Desire to be bettei prepared for the work wdiich attracted him, led to 
enrollment m 1904 in the Medico Chirurgical College of Philadelphia and to 
his graduation from that school in 1909 Internship in the U S Marine 
Hospital in Baltimore and a year m the Immigration Service in Philadelphia 
follow'ed In 1911 Dr Walsh was appointed Medical Director of the Phila- 
delphia Hospital for Contagious Diseases While serving in this capacity, 
he gave his first major talk at a conference of the American Hospital Asso- 
ciation in 1914, on the subject, “ The Hospital Superintendent — Past, 
Present, and Future” Published m the January, 1915, issue of Modern 
Hospital, as well as in the Transactions of the Association, it is the first of a 
long series of articles on hospital subjects credited to his pen 

In 1914 Dr Walsh was appointed Chief Resident Physician at the Phila- 
delphia General Hospital , the following year he became Medical Director of 
the Childrens Hospital in the same city In 1915 he was attracted to hos- 
pital association work, becoming the first Executive Secretary of the Ameri- 
can Hospital Association He held that position until 1917 when he was 
assigned to duty in command of Base Hospital No 58 at Camp Grant which 
he organized and took to France in August, 1918, serving successively as 
Capt Major and Lt Colonel Returning to America after the war, he was 
appointed Secretary of the Hospital Board of the U S Public Health Serv- 
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ice, and was later in command of tlie Public Health Service Hospital for 
Tuberculosis at Markleton, Pennsylvania In 1924 we find Lieutenant- 
Colonel Walsh receiving a letter of commendation from Consul George P 
Waller of the American Consulai Service for the “constructive executive 
and diplomatic ability” shown m “guiding and directing the Vicente 
d’ Antoni Memorial Hospital at La Ceiba, Honduras, from its conception 
throughout its embryonic period m the brain of yourself, your architects 
and builders, up to the point where you delivered it on February 3, 1924, a 
living, functioning entity — ^the finest and best equipped hospital between New 
Orleans and Panama ” — and also for care and treatment of wounded 
Americans and natives during the revolution in Honduras 

In 1924 Dr Walsh resumed the secretaryship of the American Hospital 
Association, while pursuing part time hospital consultation service Rapidly 
the demand for this special service grew, until in 1928 he was obliged to 
resign in order to give full time to it In the years between 1928 and 1941, 
testimonial after testimonial was written expressing appreciation of his help 
in the planning, building, organizing and management of hospitals 

His purposeful career has ended by death, March 28, 1941 It was 
colorful and varied, and brought him friendships and influence in high places 
over a wide territory Everywhere, by his earnestness and trustworthiness, 
he won the kind of response from which grew impetus to greater efficiency, 
better service, more regard for the needs of the hospital patient 

The hospitals that he served directly through his special services, and the 
hospitals that were influenced less directly through his work on committees 
of the American Hospital Association, his talks at hospital conferences, and 
his numerous articles on hospital subjects, all reflect evidence of his ambition 
for improved practices and policy He stimulated the entire hospital field 
There will be no end to his influence The service that he founded and the 
ory that he left will endure His personal, thoughtful, kindly counsel 
will be missed by many of us who sought it frequently, but his example of 
the high type of physician who is also an able administrator and a skilled 
organizer will live for many others to emulate His was truly a career of 
practical service that has helped to create the Modern Hospital 

Malcolm T MacEachern, M D , F A C P , 

Chicago, 111 

DR EDWARD WEST HOLLINGSWORTH 

Dr Edward West Hollingsworth, F A C P , Oak Park, 111 , was born on 
April 26, 1893, in Bel Air, Maryland, the son of Roberta Y and the late Dr 
Charles A Hollingsworth After receiving his pre-medical education at 
Swarthmore College, he graduated with the degree of Doctor of Medicine 
from the Medical School of the University of Virginia in 1918 

He served in the Medical Enlisted Reserve Corps of the Army from 
January 1918 to April 1919 
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Following nitcinship at the Lenox Hill Hospital, New York City, Dr 
Hollingsworth was coniiuissioned as Assistant Surgeon (R) in the U S 
Public Health Service on Januar\ 23, 1920 He served with the U S 
Public Health SerMce Hospital No 45, Biltmore, North Carolina until 
September 1921, at ^\hich lime he uas transferred to the Veterans Admin- 
istration Facility, Hines, Illinois He ser\ed continuously at the Hines Hos- 
pital in various capacities since that date and was i ecently Chief of the Gen- 
eral Medical Ser\ ice 

Dr Hollingsworth specialized foi a number of } ears in cardiology He 
a\idly sought after the truth in medicine and was vitally interested in the 
con elation of pathological material and its clinical manifestations His 
opinions nere respected by all members of the medical staff and his kindly 
approach to patients likewise endeared him to them 

Dr Holhngsnorth took an active interest in civic and medical matters 
He was a Fellow' of the American College of Physicians, the American Medi- 
cal Association, a member of the Chicago Medical Society, American Heart 
Association, Chicago Heait Association and of the Central Society for 
Clinical Research He w'as also a member of the Phi Gamma Delta Fra- 
ternity, a member of the Contract Bndge Club of Chicago, life member of 
the Chicago Art Institute, member of the University of Virginia Alumni 
Association of Chicago, of Swarthmore University Alumni Association of 
Chicago and a member of the Christ Episcopal Church of River Forest, 
Illinois He w'as a supporter of and contributor to many community and 
W'elfare organizations in Oak Park and River Forest 

Dr Hollingsworth’s death from coronary thrombosis came suddenly and 
unexpectedly, Mardi IS, 1941 He was honored and respected not only by 
the staff of the Hines Hospital, but also by the members of the profession in 
his community and m Chicago 

He is survived by his widow, a daughter, Irene, mother, Mrs Roberta 
Y Hollingsworth , two brothers. Dr William Y Hollingsworth, Command- 
ing Officer at the Marine Hospital, Staten Island, N Y , and Karl A Hol- 
lingsworth of Sanysidro, California , and a sister. Dr Roberta Y Hollings- 
worth, Dean of Women at The University of Virginia 

H F Machlan, M D , F A C P , 

Chief Medical Officer, Veterans Administration, Hines, III 

DR LEON THAYER STEM 

Dr L T Stem was born m Rover, Tennessee, in 1884 He attended the 
University of Tennessee College of Medicine from which he was graduated 
with high honors in 1909 The next two years were spent in postgraduate 
study, after which he entered general medical practice Throughout his life 
he frequently did postgraduate work, some of w'hich was at New York Post- 
graduate Medical School and some at Presbyterian Hospital, New York City 
He also took a clinical European tour in 1926 During the world war he 
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was Stationed at the Army Medical School and for some time was Staff Phy- 
sician at U S Army General Hospital No 19, Oteen, N C After his 
return to Chattanooga he was Chief of Staff at Pine Breeze Sanitarium for 
several years, and was Internist on the Staff at Baroness Erlanger Hospital, 
Chattanooga, until the time of his retirement He was President of the 
Chattanooga and Hamilton County Medical Society in 1925 and President of 
the Tennessee State Medical Society in 1929-30 He was a member of the 
Southern Medical Society and American Medical Association, and was 
elected a Fellow of the American College of Physicians in 1923 

In 1934 Dr Stem was forced to retire from active practice, because of 
arthritis and heart disease, at which time he moved to Sarasota, Florida, in 
an attempt to regain his health In 1938 he developed a left sided hemi- 
plegia and from then his condition gradually became worse and death oc- 
curred May 15, 1941, as a result of congestive heart failure 

It has often been said of physicians that they gave their lives for their 
patients, and in the case of Dr Stem this was undoubtedly true, for he con- 
tinued with his work long after he had been warned by his physicians that 
to do so meant irreparable damage to his health, and this in face of the fact 
that there was no financial necessity for him to make this sacrifice 

Until he was forced to retire, he never refused to see a patient, regardless 
of whether it was day or night, whether the weather was good or bad, or 
whether the patient was pay or charity He had an enormous practice and 
his patients loved him blindly and trusted him implicitly They depended 
on him for advice on all subjects He was exceedingly kind and very tol- 
erant of human frailties, but he did* not have any patience with those who 
failed to live up to their woi d or deliberately misled him 

He was a devoted father and kind thoughtful husband One of his four 
sons IS a doctor and another is still in medical school He has one brother 
who IS also a doctor Next to his devotion to his profession and almost 
equal to that for his family, his loyalty to organized medicine stands out as 
one of his dominant interests The many positions which he held in various 
organizations were given in reward for years of unfailing interest and un- 
tiring service 

He was always helpful to younger physicians and his life was an in- 
spiration to them as well as to all of his associates He was a devoted friend 
and a considerate, courteous and wise consultant His loss will be keenly 
felt 


Charles R Thomas, M D , F A C P , 

Chattanooga, Tenn 


DR WILLIAM FITCH CHENEY 

Dr William Fitch Cheney, F A CP, San Fiancisco, California, died on 
April 10, 1941 Born at Canandaigua, N Y in 1866, he received his B L 
at the Unnersity of California in 1885, followed by the degree of MD 
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fiom the foiniei Coopei Medical College, now Stanford Univeisity Medical 
School He served as Professor of Piinciples and Practice of Medicine at 
Coopei Medical College fioin 1898 to 1909, Clinical Professor of Medicine, 
Stanford University Medical School from 1909 to 1932, when he was made 
Clinical Professor of Medicine, Emeritus, which position he held up to the 
time of his death 

He was a member of the San Francisco County Medical Society, serving 
as President in 1905 , a member of the California State Medical Association, 
the American Medical Association, the American Gastro-enterological Asso- 
ciation, the American Therapeutic Society, a Diplomate of the American 
Board of Internal Medicine, Fellow of the American College of Physicians 
since February 24, 1926 

Dr Chene}' was one of the first and better known gastro-enterologists of 
the Pacific Coast and gained a national reputation in this field A dignified 
and gentlemanly figure, he commanded the respect and admiration of his 
fellow physicians He represented only the charming types of physician, 
who combined with professional attainments a background of culture and 
wide range of interests 

His heritage of intellectual attainment was passed on to his son, Dr 
Garnett Cheney of San Francisco, and to the many students and interns who 
came m contact with him during the many years of his teaching career 

Ernest H Falconer, M D , 
Governor for Northern California 

DR JOHN DUDLEY DUNHAM 

Dr John Dudley Dunham (F ACP ), Columbus, Ohio, died January 
28, 1941, of coronary occlusion, aged 67 years 

Dr Dunham received his A B degree at the University of Michigan in 
1894 and his M D degree at the Ohio Medical University m 1897 His 
postgraduate work was done at Columbia University in New York City and 
at the University of Berlin 

Dr Dunham’s great interest m the medical profession is manifested by 
the following activities Instructoi of Bacteriology, Ohio Medical Univer- 
sity, 1898-1900, Director of Columbus City Board of Health Laboratory, 
1898-1901, Professor of Medicine, Starling Medical College, 1901—1914, 
Professor of Medicine, College of Medicine, Ohio State University, 1924— 
1929 He was a member of the medical staffs of Mt Carmel, White Cross, 
and Grant Hospitals 

He was a member of the Columbus Academy of Medicine, serving as its 
President in 1914 He was also a member of the Ohio State Medical Asso- 
ciation and the American Medical Association m which he had served as 
chairman of the Medical Section He was a member of the American 
Society of Gastro-Enterology In 1924 Dr Dunham was made a Fellow of 
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the American College of Physicians and served as a Governor for the College 
for the State of Ohio from 1925 to 1931 

He was Major of the Medical Corps, USA, from May 1918 to April 
1919 and as such was chief of the Medical Service at General Hospital No 
12, Biltmore, North Carolina, and later of the United States Military Acad- 
emy, West Point At the time of his death he was a Lieutenant-Colonel of 
the Medical Officers Reserve Corps 

He was a member of the Phi Delta Theta Fraternity and an active mem- 
ber of the American Legion 

Dr Dunham was the first physician in Central Ohio to strictly limit his 
practice to Internal Medicine, which he did in 1901 He was held in high 
esteem by his colleagues 

He IS survived by his widow, two daughters, and two sons 

Charles W McGavran, M D , F A C P , 

Columbus, Ohio 
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INDUSTRIAL HYGIENE IN THE NATIONAL 
DEFENSE PROGRAM* 

B}' J J Bloomfield, Sanitary Engineer, U S Public Health Service, 

Washington, D C 

Today it is acknowledged that military mobilization and expansion are 
impossible without industrial mobilization and expansion We know that 
steps to perfect the Nation’s industrial mobilization are being taken every 
day, and that any condition which tends to retard efficient production of 
defense materials is considered of major importance 

We know that the industrial expansion now m progress brings m its 
wake numerous health problems affecting the working population Do these 
health problems have any significant effect on the rate and quality of our 
industrial production^ If so, what provisions are being made today to 
solve these problems ^ 

Effect of Industrial Disability on Production 

Although, today, we know how to control the majority of industrial health 
hazards, the application of tliat knowledge lags far behind, so that even in 
normal times, a large proportion of our industrial workers are confronted 
with working conditions unfavorable to health and well-being Even in 
normal periods, the loss of time due to all types of disability in industry 
amounts to the staggering total of 350,000,000 days a year, or considerably 
more than 1,000,000 woik years a year This burden confronts the defense 
program and must be reckoned with in any production schedule It is 
realized that these astronomical figures are difficult to grasp The monetary 
cost alone of this lost time amounts to the overwhelming sum of approxi- 
mately ten billions of dollars Compare this with the national debt > 

However, if we do not wish to consider these figures in terms of money, 
nor even in terms of health and welfare, we can at least consider them in 

* Read at the Boston meeting of the American College of Physicians, Twenty-fifth An- 
nual Session, April 24, 1941 
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terms of what they mean to our present defense progiam Estimates made 
by the U S Bureau of Labor Statistics are available, which show the num- 
ber of man-hours necessary to produce certain materials vital to defense 
The 350,000,000 days lost due to disability among workers, if intei preted 
111 defense materials, are the number of days it takes to build 52 battleships, 
164,706 combat tanks, or 107 average size cantonments If by applying 
our present knowledge of industrial hygiene to such an extent that we could 
show a 10 per cent reduction m these time losses, and 10 per cent is a very 
modest objective, it is evident that we would have done much to eliminate 
one bottleneck in the defense program which merits serious consideration 

There is yet another factor which must be realized in any discussion of 
the relationship between industrial health and the national defense program 
If we do not today take steps to cieate safe and healthful working conditions 
for the workers employed in our defense industries, then we may anticipate 
that, after the emergency is over, there will be thousands of men and women 
whose health has been irreparably damaged because of exposure to harmful 
conditions in those industries The socio-economic implications of this fact 
also merit serious consideration 

What then are the specific industrial health problems which we must 
solve, if we would avoid delay in the defense program and impaired national 
health after the emergency ^ 

The Problem in Normal Times 

Despite years of continued improvement in industrial hygiene, industrial 
accidents m the United States still cause 17,000 deaths, 75,000 permanent, 
and 1,400,000 temporary disabilities annually Recent surveys of industrial 
plants throughout the Nation show that moie than 1,000,000 persons are 
engaged m work wheie industrial dusts can create a serious health hazard 
under certain conditions, nearly 1,000,000 peisons aie handling lead and its 
compounds, and another 50,000 are using mercuiy and its compounds In 
addition, many millions of workers are exposed to materials which may pro- 
duce disabling skin diseases 

Of greatest significance, however, is the enormous Avaste of life and effi- 
ciency resulting from nonindustrial illness among workers As a matter 
of fact, the amount of time lost from work, because of ordinary illnesses, is 
15 times as great as the total time lost due to accidents and occupational 
diseases combined It has also been demonstrated that industrial workers 
have a higher rale of physical defects than do nonindustrial workers, and 
that excessive mortality is especially notable among unskilled employees, 
whose death rate from all causes is 100 per cent or more in excess of the 
rate among agricultural workers 

These, then, are some of the problems of industrial hygiene confronting 
our nation in normal times 



INDUSTRIAL HVGIENE IN NATIONAL DEFENSE PROGRAJVf 


167 


The Problem in Defense 

Needless to say, mdustiial mobilization in recent months has greatly 
augmented industrial health problems Able-bodied men are being drawn 
into militaiy service and are being replaced in industry by women, young 
adults, and older men Many of these new -workers are not as physically 
fit as the men they replace, and many of them, especially women, are un- 
accustomed to an industrial environment Unless that environment is made 
safe for these new industrial recruits, and miless these workers are made 
health and safety conscious, vc may expect a marked rise in accident and 
disease rates 

The problem of fatigue, so important in the first World War, will again 
appear as a result of the speed-up in industrial production Hazardous 
chemicals will be used with little or no time to determine in advance their 
toxic nature We may expect crowding in many factories, and under the 
jiressure of the emergency, we may expect a tendency to relax that eternal 
vigilance, so necessary for the prevention of accidents and diseases among 
ivorkers Dr Parran has stated that our industrial machines are rated as 
the most efficient in the wdrld, and he rightfully insists that the men and 
w'omen who operate these machines should be given the opportunity to do 
so with a comparable efficiency 

These, in brief, are some of tlie industrial health problems facing us 
today Have w'e the organization and the program for solving these 
problems ? 

Organization and Program 

Fortunately, the groundwork laid by research during the past quarter 
century, and the organization developed during the past several years for 
the application of this research by industry and by the States, finds us better 
prepared to cope with industrial health problems than at any other time in our 
industrial history It is universally conceded that the prevention of condi- 
tions inimical to health is always cheaper and more effective than attempts 
to correct them after they have gained headway We know that every job 
can be done safely by applying our present knowledge of industrial hygiene 

Ordinarily, the legal responsibility for protecting the health of our work- 
ers is a function of official local public health agencies In view of the fact, 
however, that industrial expansion for defense purposes has been instigated 
by the federal government, the communities where such expansion arises 
may reasonably expect the federal government to assist them in accomplish- 
ing the task of protecting and improving the health and efficiency of the 
workers in defense industries Only by so doing may we assure ourselves 
of an uninterrupted flow of materials so vital for the defense program 

The Organization The organization which has been effected to achieve 
this objective may be described as follows The Health and Medical Com- 
mittee of the Federal Security Agency, a defense organization, has appointed 
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d Subcommittee on Industrial Health and Medicine, the duties of 
to advise on the industrial health and medical aspects of nation.' 

This subcommittee also promulgates policies and suggests 
ordmatmg all industrial hygiene activities for the national defe£‘'^®’'P^^^^^ 

Within the Federal Security Agency is the U S Public 
containing the Division of Industrial Hygiene of the Nationap applying 
Health The Subcommittee on Industrial Health and Medicir^ could 
mended that the Division of Industrial Hygiene of the is a very 

leadership m achieving the objectives previously cited Thifi to eliminate 
based on the fact that the Division of Industrial Hygiene Vonsideration 
26 years of experience m research and related problems, anJ discussion of 
the personnel, facilities, and relationships with national, statpise program 
agencies directly concerned with industrial hygiene problem^mg conditions 

Realizing that the responsibility for the protection of tlmay anticipate 
millions of workers lies finally with the states, the Divisio n and women 
Hygiene of the National Institute of Health, with the aid of re to harmful 
under Title VI of the Social Security Act, has organized an® of this fact 
dustrial hygiene services in more than 30 states The worla 
units IS so integrated with that of the Division of Industriaich we must 
there now exists a nation-wide organization to serve effectiv^ired national 
of workers in defense industries 

The Program On February 17 and 18 of this year, a 
held for the purpose of developing a nation-wide program ii 
giene in defense industries This conference, sponsored by 
Industrial Hygiene of the National Institute of Health, ^|^^>industrial 
representatives from the various State industrial hygiene 
committee on Industrial Health and Medicine of the Defense 
prominent leaders in the field of industrial hygiene are 

At this conference, the following pressing problems in industria hazard 
were defined / and its 

1 Further expansion in personnel, facilities, and funds of StL^^ 
trial hygiene units and of the Division of Industrial Hygiene of the\^ 
Institute of Health 

2 Aid to military establishments, upon request of these establishments. 
Ill evaluating health hazards, and in the training of personnel 

3 Surveys of commercial shipyards, airplane plants, and establishments 
producing military vehicles and munitions, and the training of industrial 
liygieiie personnel in these industries as needed 

4 Promotion of first-aid in the construction of industrial plants, espe- 
cially those in isolated areas 

5 Toxicological investigations of materials vital to national defense, 
notable among which are toluol, trinitrotoluol, lead azide, and vinyl cyanide 

The conference recognized the importance of environmental sanitation 
surrounding isolated industrial areas, but was informed that this problem 
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died by local licaltli .iiithontie*! with the aid of other divisions of 
Needlc”^^^**' Service 

"ram finally adopted b} the confctence, and one now in effect, 
mt^nihtan working relationship betw^een the Division of Industrial 
adults and "c ^ arious state industrial hygiene units, and other 

’ governmental and non-governniental, such as the U S De- 

as le me Council on Industrial Health of the American Medi- 

accustomed to , . i i t'i i ,1 , 

^ industry, and laboi The program being applied m each 

health ^and^sl^'e*^^^ follow'ing objectives 

disease rates ation and control of the various health hazards resulting 
The problei) dusts, fumes, gases, vapors, and other materials 
appear as a resion of advisory services to industry in connection with 
chemicals will lof new' plants and the lenovation of old plants, so that 
toxic nature s for health and safety may be included m the plans 
pressure of throtion of physical examinations and medical services for the 
vigilance, so nr that the benefits of preventive and curative medicine may 
w'orkers Dr atly to their individual health problems 
the most efificiol of communicable diseases among workers through a con- 
W'omen who oj eloped in connection w'lth the general public health services 
so with a compy 

tod^^'^^HavV-^ above progiam can best be fulfilled by supple- 

nroblems^ Iities of state and local units through the expansion of the 
^ vided by the Division of Industrial Hygiene of the National 

^Ith Congress has made available recently additional funds 
P^^j.^ork and today there are several mobile units, each consisting of a 
. ind an engineer, working in key defense industries, in cooperation 
, ate departments of health By July of this year it is planned to 

pret^ed'^^”^^^^^^ 20 such units in the field 

industriai^'°^^ these mobile units, the engineering personnel are con- 
tions inirJ working environment and recommending ways 

r.r,’- ' control of any health hazards revealed by the investigation 

ne medical personnel, on the other hand, work very closely with local medi- 
1 organizations, such as the state committees on industrial health developed 
by the Council on Industrial Health of the American Medical Association 
These medical officers appraise present medical control services in industry 
and recommend improvements in these services, where indicated The prob- 


lem of personal relationships, or mental hygiene in industry, is emphasized 
Plant management is informed, either directly or through the medical de- 
partment, if one exists, of the importance of sucli provisions as periodic 
inspection and appraisal of plant sanitation and occupational exposures, fol- 
lowed by the adoption and maintenance of adequate control measures, the 
provision of first-aid and emergency services, and the prompt and early treat- 
ment for all illnesses resulting from occupational exposure are also recom- 
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mended Impaitial health appiaisals of all woikers and the provision of 
rehabilitation services for the correction of defects are additional functions 
of a medical department which are advocated 

The work of the Division of Industrial Hygiene has been aided in many 
of the defense industries by the splendid cooperation afforded it by the War 
Department The Secretary of War, in a circular memorandum dated 
March 18, 1941, has informed all the branches of the Wai Department 
employing civilians for industrial work and for those having direct juris- 
diction over contract production, that tlie Division of Industrial Hygiene of 
the National Institute of Health has the necessary facilities for effectively 
rendering services for the protection of workers in these industries The 
Secretary of War recommended that full advantage be taken of the services 
available and has designated the Safety Officer, Office of the Chief of Engi- 
neers, to coordinate these activities As a result of this cooperative pro- 
gram, the Division of Industrial Hygiene of the National Institute of Health 
has already developed for the Section on Construction, Division of the 
Quartermaster General, minimum requirements for first-aid rooms and in- 
firmaries in new construction projects 

Time does not permit discussing the many othei activities of the Division 
of Industrial Hygiene in the defense program Brief mention should be 
made of the Division’s work in the training of personnel recruited for the 
mobile units functioning in the various states, the preparation and dissemina- 
tion of both technical and non-technical information on the various phases 
of industrial hygiene, and the fundamental research work in progress at our 
laboratories on such substances as toluol, lead azide, and similar compounds 
vita\ to the defense program 

lyi^PONSIBILITY OF THE MeDICAL PROFESSION IN THE PROGRAM 

In the'^iograin for the protection of the health of workers in defense in- 
dustries tli^nedical profession bears certain responsibilities First, it is 
highly essential that physicians inform themselves further concerning occu- 
pational disea^, so that^they will recognize such diseases more readily in 
the course of tlit:^' practice 'xlt is very important that the private practi- 
tioner make this e^rt, in view pf the fact that it is now well established that 
two-thirds of the wOTkers in this country are not provided with either part- 
time or full-time sennits at the ^|ant, but must seek such services from their 
private physicians The importaW of obtaining an accurate and detailed 
occupational history froi^l^a patientVannot be overemphasized, in view of the 
fact that experience has shqwn that Very often a man’s occupation may have 

a real bearing on his health \ 

It goes without sa) me, that the plVsician has a definite responsibility in 
reporting to the proper authorities th^occurrence of occupational diseases 
among n orkers coming to his attention S Fhj sicians should adopt the same 
attitude toward the reporting of occupatidnal diseases, which now' exists with 
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regard to the repotting of communicable diseases The medical piofession 
can make still another important contribution in the field of industrial medi- 
cine, by stimulating the preemployment and periodic physical examination of 
\\orkers in industry and by calling attention to the necessity of correcting 
those physical defects re^ealed by health examination And, finally, the 
medical profession should strne to cooperate with that local health agency 
^^hlch IS responsible for protecting the health of workers The private 
practitionei , either as an individual or through his state and local medical 
organization, should utilize to the fullest extent the services which may be 
lendered by the official industrial hygiene division in his community 

In closing, it IS desired to emphasize that the industrial hygiene program 
which has been briefl}' sketched has been created, not as an emergency im- 
piOMsation, but as an integral part of our national life in the future We 
must not forfeit the gams we have made for the sake of expediency All 
of us, be ^\e public health workers, private medical practitioners, engineers, 
chemists, industrial managers, or factory workers, must assume our share 
of the responsibility and coordinate all of our efforts, so that the men and 
omen in our industries will attain a high level of efficiency and health. 



THE CONTROL OF INFECTIOUS DISEASES IN 
RAPIDLY MOBILIZED TROOPS* 

By A P Hitchens, M C , USA, F.A C P , Philadelphia, Pennsylvania 

Assembling men from widely different environments, into the close con- 
tacts of military mobilizations favors the accelerated spread of infectious 
diseases and the development of explosive outbreaks This means that care- 
fully planned procedures for blocking their spread must be weighed against 
the exigencies of the military emergency Whenever it is possible, and to 
the greatest extent possible, we want to counteract the passage of infection 
from the carrier to the susceptible recruit 

Zinsser ^ and otliers have suggested a scheme of “ gradual mobilization ” 
which would consist of regional aggregations of recruits m small groups of 
several hundred men in separate local camps for a few months before being 
concentrated in larger groups in distant areas for longer periods of intensive 
training A discussion of the practicability of such an ideal plan would in- 
volve military administrative factors which might carry us beyond the scope 
of this paper However, the obvious wisdom of this plan, from the medical 
point of view, requires that it have a prominent place in any consideration of 
military preventive medicine 

Whatever the method of mobilization, we have certain well tried pro- 
cedures for use 111 combating infections These are strict examination of all 
men who are called up or volunteer , immunization , prompt recognition, iso- 
lation and treatment of contagious cases , immediate examination, continuous 
observation, and sometimes quarantine of contacts, rigid maintenance of a 
hygienic routine, adequate nutrition, and the sanitary control of the environ- 
ment 

The men who are chosen in the present mobilization ai e being much more 
effectively examined than on any previous similar occasion In addition to 
care in the detection of the acute contagious diseases serological and roent- 
gen-ray examinations are eliminating many men who would be bad military 
risks 

The possibility of a rapidly changing and uncontrolled environment makes 
individual piophylaxis imperative to an Army In certain directions our 
means for securing immunization have been refined and extended In addi- 
tion to the long established practice of vaccinating every man against typhoid 
fever and smallpox, many authorities are recommending the routine use of 
tetanus toxoid “ Individual protection through artificially induced immun- 
ity will also be given m special cases vhere circumstances indicate it 
Simmons ’’ has discussed this subject thoroughly m a recent paper on im- 
munization in the Army He has pointed out the value, m localized endemic 

* Read at the Boston meeting of the American College of Physicians, April 24, 194L 
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outbreaks, of the use of diphtheria toxoid and, in some instances, of scarlet 
fever toxin For troops that may be sent to areas in the tropics, we have for 
considei ation the possibility of vaccination against cholera, plague, and 
typhus fever The War Department directed m February (1941) “that 
commanding officers take immediate action to vaccinate against yellow fever 
all militar)^ personnel now stationed m the tropical regions of the Western 
Hemisphere, including Panama and Puerto Rico ” * The vaccine will also 
be given to all personnel oideied to those regions piior to their departure 
Although the long struggle to secure an effective vaccine against yellow 
fever has at last yielded excellent results, we still have the great challenge of 
the need for specific protection against a number of other serious infections, 
notably influenza A board has recently been established by order of the 
Secretary of War foi the investigation of influenza and otlier epidemic dis- 
eases in the Army This board will “make immediate arrangements to 
utilize every scientific facility available in a concerted effort to control these 
diseases and to reduce their mortality to a minimum ” ® In my opinion the 
establishment of the various commissions, functioning under this board, is 
the most significant and important step ever taken by any Army to achieve 
the control of militar)' disease hazards We have apparently escaped a 
major epidemic of influenza this year, but this good fortune is only a re- 
prieve It seems highly probable that we shall be subjected to another pan- 
demic 111 the not far distant future The time available, before it comes, 
IS being used to push vigorously tlie intensive research, already under way, 
on methods for improving our means of combating this disease whose de- 
vastating effects are aggravated by emergency mobilization 

Other illnesses, against which protection for men living under field con- 
ditions may be needed, are measles, mumps, meningitis, relapsing fevei, 
malaria, gas gangrene, syphilis, and gonorrhea The diseases which take 
epidemic form will receive special study by investigative teams which will be 
sent by the Surgeon General for temporary duty at military stations where 
and when there is a need These teams are part of the organization referred 
to before m connection with tlie establishment of the board for the investi- 
gation of influenza and other epidemic diseases in the Army 

Syphilis and gonorrhea, which have always been responsible for serious 
loss of time and military effectiveness among troops are being better con- 
trolled than at any previous time There are several reasons for this One 
IS an increase in the understanding of the diseases by the men themselves 
Another is the changed attitude of higher authority and of medical and ad- 
mmistrative officers generally in the matter of punishment At present the 
infected soldier loses pay while he is awaj' from duty because of his disease, 
but suffers court-martial only if he fails to report for treatment Improve- 
ments in technic and drugs for therapy will lessen materially the loss of time 
and the sequelae of gonorrhea and syphilis during this mobilization 

V enereal disease is, of course, a civilian contribution to our armed forces 
Therefore the organization of the home front defense against these majot 
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causes of disability by Surgeon General Thomas Parran is a source of pro- 
found optimism Working m close cooperation with the Army com- 
manders, with the American Social Hygiene Association, local health, wel- 
fare and public safety officials and all other interested groups and individuals, 
a coordinated plan is already functioning which will reduce the sources of 
syphilitic and gonorrheal infection among our troops Moreover the work 
initiated during this mobilization will have a lasting effect The adminis- 
trative innovations and the scientific research made possible by the concen- 
tiations of men m camps are merely the result of an acceleration of the coun- 
try wide campaign initiated some years ago by the Surgeon General of the 
Public Health Service to nd our land of one of its most depressing shadows 
The Army will take full advantage of this opportunity to aid in speeding up 
this great work 

The more highly efficient methods for immediate diagnosis and especially 
for treatment will result not only in lowered mortality from the acute in- 
fectious diseases, but will also serve, it is believed, to reduce the incidence of 
infections The latter may be accomplished through shortening the duration 
of exposure to the sick and through a curtailment of the infectiveness of 
carriers Everyone knows how completely the sulfa-group of drugs is 
changing the attitude of our internists toward severe infections due, notably, 
to virulent streptococci, pneumococci and meningococci Physicians are 
confident now that a high death rate will result only from some interference 
with early treatment 

Other factors which will help in improving resistance to infections are the 
greatly enlarged knowledge we now have of nutrition and the channels pro- 
vided for the application of that knowledge A sub-committee of the Na- 
tional Research Council has been dealing since early in July 1940 with the 
nutrition problems of the Army and Navy ® Our Army is already the most 
abundantly fed in the world, but it is believed that centrally regulated menus 
to assure a balanced ration, the more precise specifications for vitamin re- 
quirements, and improved forms of concentrates now available, will result m 
higher resistance to disease and greater physical endurance Vitamin B 
fortified flour and bread, and vitamin D enriched pasteurized milk are ex- 
amples of the products already in use 

Although we derive so much assistance from these measures which help 
in producing and increasing both specific and general resistance to infections, 
we still have to rely on rigidly controlled environmental sanitation in attempts 
to avoid the most serious of the health hazards which arise during the train- 
ing period The group of diseases which take heaviest toll among those foi 
which we have no specific immunizing agents are the upper respiratory in- 
fections — ^bronchitis and pneumonia, both primary and secondary to influ- 
enza, measles and other diseases Of the grand total of admissions for dis- 
ease in tlie Army during 1918, and 1919, bronchitis, pneumonia and influenza 
represented one-third, and Avcrc the cause of 80 per cent of all deaths due to 
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disease In addition to tliese three, eiery medical officer knows of the tre- 
mendous loss of time and the expense and suffering resulting from outbreaks 
of common cold, tracheobroncliitis, measles, mumps, and meningitis It 
will be noted that everj’ one of these diseases maj’- be spiead through the air 
Our ideas concerning the spread of infection b}”^ droplets containing infectious 
material from the nose and throat ha\e undergone marked changes as a re- 
sult of the researches of William Firth AVells m regaid to air-borne in- 
fections Although no doubt respirator}^ infections are spread by the large 
droplets examined by Flugge " in 1898. the range of transmission of these 
larger droplets is limited strictly by the force of gravity That type of 
spread is not essentially different from direct contact Wells has demon- 
strated clearly that the residues of smaller droplets may float m the air foi 
long periods over distances far in excess of those once believed to be possible ® 
These droplet nuclei which form from expelled droplets of 0 1 mm and less 
m size may carry infectious material w'hich remains \ lable for periods long 
enough to infect other individuals wutlim the enclosure 

Wells has show'ii that ultra-violet irradiation is lethal to organisms of 
the droplet nuclei which are in the atmosphere His w'ell controlled experi- 
ments show^ clearly tw'o things w'hidi ma)’^ hold the key for checking the 
spread of air-borne infections, namely (1) infectious agents (for example, 
influenza virus, streptococci, and other pathogens of the naso-pharynx) do 
survive in the droplet nuclei which are transported by air currents through 
enclosed spaces and (2) the air can be disinfected by ultra-violet radiation 

Both of these essential factors — ^that is, that infection is transmitted 
through the atmosphere and that the disinfection of the air can be accom- 
plished by ultra-violet radiation — ^Iiave been demonstrated repeatedly under 
controlled experimental conditions Our knowledge of specific requirements 
for large scale application of this knoAvledge is being rapidly developed 
How^ever, tliere is enough evidence now at hand to indicate prompt and ex- 
tensive use of ultra-violet radiation for the disinfection of air where there 
are concentrations of people as in auditoriums, barracks, and mess halls 

Nobody thinks that radiant disinfection of air is the one and only answer 
to tlie control of respiratory infections It cannot be expected to affect 
materially those organisms in the large droplets expelled by coughing, sneez- 
ing, and tallcmg wdiich can and do infect persons in close contact with the 
origin of infection However, ultraviolet radiation, if applied for the proper 
lengtli of time and in the necessary amounts, is lethal to the infectious ma- 
terial in the droplet nuclei which float about in the air and which can be 
rapidly dispersed by air currents 

Wells IS making a careful study (which is now in its fourtli year) of the 
possibility of reducing the seasonal incidence of measles, mumps, chickenpox, 
and tlie other childhood diseases, by sterilization of the air under practical 
conditions This work is being done in some of the public schools of 
Swarthmore, Pennsylvania, and in the Germantown Friends School of Phila- 
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delphia His early findings, as yet unpublished, are strongly indicative of 
the usefuhiess of ultra-violet radiation in reducing the incidence of air-borne 
infections in classrooms That disinfection of the air in army barracks, 
air-raid shelters, and such places where war and other circumstances force 
extraordinary crowding of susceptibles m semi-confined atmospheres would 
be equally or even more effective is a logical inference In my opinion, there 
IS sufficient evidence already available to warrant the practical installation 
immediately of ultra-violet lights m structures where mobilized men are 
quartered, and where they are accustomed to congregate, in order that ob- 
servations under military conditions may be made 

In conclusion, in so far as the military emergency will permit their ap- 
plication, the following procedures are available to us for the control of in- 
fectious diseases in rapidly mobilized troops 

1 Careful examination of every registrant for evidence of such condi- 
tions as incipient or latent tuberculosis, syphilis, and other diseases which men 
may have when selected or enlisted 

2 Immunization against smallpox, the typhoid fevers, tetanus and yel- 
low fever, with extension of individual prophylaxis under specific circum- 
stances against diphtheria, scarlet fever, measles and possibly against 
influenza 

3 Avoidance when feasible of sudden geographic shifts during seasons 
in which the incidence of certain diseases such as pneumonia is known to be 
high 

4. Maintenance of a high quality of hygienic regimen with special em- 
phasis on fortification with vitamins 

5 Avoidance of excessive fatigue and exposure during the hardening 
period 

6 Continuation of tlie well-tested methods for the control of the water 
supply, use of pasteurized milk exclusively, and exacting inspection of meats 
and other foods 

7 Careful attention to spacing of beds in squad rooms and hospitals 
and to ventilation with a thorough and open-minded trial of radiant dis- 
infection of the air under controlled military conditions 

At no previous period in the histoiy of our Army has there been avail- 
able to us so great a variety of effective methods for controlling the morbidity 
and mortality resulting from infections Certainly, at no previous period 
has there been a more efficiently organized plan for the utilization of cur- 
rent knowledge and for the expansion of such knowledge This is clearly 
revealed in the following statement made by Surgeon General James C 
^lagee when he recommended the establishment of the board for the investi- 
gation of influenza and othei epidenuc diseases in the Army “ The estab- 
lishment of this board v ill make available to the Army the scientific resources 
of the country to assist in the program for the control of influenza and other 
epidemic diseases uhich will undoubtedly arise in our expanding Army ” 
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THE MECHANISMS OF PERIPHERAL 
CIRCULATORY FAILURE*" 

By Carl J Wiggers, MD, DSc, FACP, Cleveland, Ohio 

Orientation 

The capillaries constitute the keystone of the circulation, in the sense 
that maintenance of an adequate capillary flow is essential for the proper 
exchange of respiratory gases, electrolytes and water, foodstuffs and waste 
products The rate of capillary blood flow is regulated (figure 1) by the 
pressure in the small supplying artery (A), by the size of muscular ar- 
terioles (B), possibly by active changes m size of capillaries (C), by pres- 
sure of surrounding tissues (D),hy tlie pressure in the small venules (E), 
and b)^ the viscosity of the blood itself 



Circulatory failure, in its broadest sense, develops whenever the driving 
pressure in small arteiies (A) is not adequate to overcome the composite 
resistance (B, C, D, E) offered in capillary districts, and the blood flow 
therefore decreases Circulatory failure may exist with normal, low or 
high arterial pressures For example, it occurs in chronic congestive heart 
disease, even -while arterial pressures still remain within normal ranges, 
owing to the high resistance offered by venous pressure at E It develops 
111 conjunction with chronic myocardial depression and follows coronary 
occlusion, pericardial effusions and Pick’s disease, even w^hen arterial pres- 
sure is maintained by compensatory constriction Two peripheral factors 
operate . the higher venous pressure at E and the reduced caliber of vessels 
at B Circulatory failure occurs during hypertension w'hen the pressure in 

’’ lecture presented before the American College of Pliysicians, Boston, April 

From the Department of Pii> siologj', School of ^fcdicinc. Western Reserve University 
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Table I 

Symptom Complex of Acute Circulatory Failure (Shock) 


General Appearance 
and Reactions 

Skin — AIucous Membnnes 

Circulation 

Miscellaneous 

Countenance 

Sktn 

Superficial Veins 

Respiration 

drawn — anxious 

pale, livid, ashen 

small, invisible 

Variable but not 

lusterless eves 

gray 

Failure to fill on 

dyspneic 

sunken e\ cballs 

slightly cyanotic 

compression or 

Usually increased 

ptosis of upper lid 

moist, clammy 

massage 

rate, decreased 

(slight) 

mottling of dc- 

Inconspicuous nigu- 

depth 

upward rotation of 

pendent parts 
loose, dry, in- 
elastic, cold 

lar pulsations 

Occasional deep 

eyeball (slight) 

Heart 

sighs 

Neuromuscular 

Impulse and sounds. 

Temperature 

Tremors, tw'itcU- 

Mucous Membranes 

feeble 

Apt to be sub- 

mgs 

Restlessness or 

pale, livid, 
slightly cyanotic 

Rate, usuallv rapid 

normal 

listlessness 

Radial Pulse 

Basal Metabolic Rate 

Muscular w eakness 

Conjunctiva 

Rapid 

Reduced 

Weak voice 

glazed, lusterless 

Small volume 


Apathy 

“Feeble," “thready" 

General but Variable 

Delayed cerebra- 

Tongue 

Symptoms 

tion 

dry, pale, 

Brachial Blood Pres- 

Thirst 

Depressed sensi- 

shrivelled. 

siires 

Vomiting 

bihties 

parclied 

Lowered 

Diarrhea 

Depressed visual 
and auditor)’ 
reflexes 

Depressed tendon 
reflexes 

Swallowing dif- 
ficulty 

Pulse pressure small 

Retinal Vessels 
Narrowed 

Venous Blood 

Reduced O2 content 
Hemoconcentration 
frequent (?) 
usual (?) 
Coagulation time 
reduced 

Oliguna 


supplying arteries {A ) is not high enough to overcome the reduction in size 
of arterioles (5) It occurs in various forms of hypotension because the 
pressure head in A is unable to maintain a normal rate of flow through the 
capillaries The causes of such hypotension may be (1) Primary cardiac 
failure (eg, sudden profound slowing or acceleration of the heart beat, 
abrupt development of conduction disturbances, myocardial depression 
tlirough toxins, anoxia, anesthetics, etc, deletion of contacting fibers as 
during coronary occlusion and alternans (2) Secondary cardiac failure 
due to impairment of ventricular filling as happens m pulmonary embolism, 
large pericardial effusions, sudden assumption of the erect position, pro- 
longed standing, etc (3) Generalized arteriolar dilation of central origin 
(emotional syncope), of reflex origin (epigastric or jaw blows m pugilism) 
and from interruption of normal sympathetic pathways (splanchnic nerve 
section, spinal anesthesia) 

All of these types are advisedly differentiated from a rapidly progres- 
sive form of peripheral circulatory failure, characterized by progressive 
decline of arterial as well as central venous p)essure which is designated 
surgical, traumatic, or toxemic shock 
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Symptomatology and Classification 

The clinical signs and symptoms of this type of peripheral circulatory 
failure vary somewhat under different circumstances They can include any 
or all of the features gathered from various clinical reports and conveniently 

summarized m table 1 

Concurrent with development of the views (1899) that traumatic and 
surgical shock are fundamentally of peripheral origin, internists began to 
postulate a similar etiological basis for types of circulatory failure that belong 
more strictly within the province of medicine The more important asso- 
ciations with various diseases are shown m the following table 


Table II 

Causes of Peripheral Circulatory Failure (Shock) 


Group I 

Group II 

Group III 

Surgical 

Anesthesia 

*Operations 

*Trauma 

*Burns 

Exposure 

Freezing 

*Strangulated hernia 
*High intestinal obstruction 

Borderland 

♦Hemorrhage 

♦Gastrointestinal perforations 
Peritonitis 

Pancreatitis 

Severe dehydrations 
♦persistent vomiting 
♦diarrhea 

Gas bacillus infections 

Medical 

Infections and intoxications 
Diphtheria 

Influenza 

Pneumonia 

Scarlet fever 

Meat poisoning 
♦Cholera 
♦Diabetes 

Adrenal cortical deficiency 
Anaphylaxia (?) 

Thymic death (?) 

Status lymphaticus (?) 


* Cases in which loss of blood or plasma plays important, dominant and perhaps sole rQIes 


In setting up such a concept of peripheral circulatory failure m medical 
practice, internists were aware, of course, that acute cardiac disturbances may 
develop concurrently and that death may be due to primary cardiac or res- 
piratory failure 

The Keystone or Peripheral Circulatory Failure 

In reviewing the meclianisms by which such circulatory failure is started 
and those by which it progresses, it is advisable to begin with facts upon 
whicli all seem to agree Reduced venous return to the heart (decreased 
effective venous pressure) and capillary stagnation are the stne qua non of 
toxemic and other forms of shock 

It seems paradoxical — but it is true— that the proximate cause of the 
Inpotension which develops progressively is due to diminished cardiac output 
This occurs, not because the myocardium is depressed, but because an in- 
sufficient volume of blood returns to the heart Decreased systolic discharge 
accounts for'thc feeble heart sounds and apex beat, the decline in blood pres- 
sure, the small pulse pressure and the feeble, thready pulse The empty 
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peripheral veins are visible evidences of i educed venous return from the 
limbs 


Possible Causes of the Reduced Venous Return 

Obviously, a satisfactory explanation of the reduced venous return would 
go a long way m explaining the cause of peripheral circulatory failure 
, Fundamentally, it can only be attributed to two causes (1) reduction m the 
circulating blood volume or (2) sequestration of blood m capillaries or sinu- 
soids so that it IS virtually removed from effective circulation Stated in 
another way, tliere may be too little blood to fill the vascular system, or 
the vasculai system may be too large for a normal volume of blood 

An actual reduction of blood volume occurs after external or internal 
hemorrhages , also m conditions m whidi deliydration, protracted vomi ting s 
prolonged diarrhea, drainage of secretions or of serum from wounds and 
bums, traumatic damage to capillaries, etc are a prominent feature These 
are demarcated by an asterisk in table 2 However, such loss of fluid is not 
alwa)^s obvious in toxemic or infectious types of circulatory failure, with 
which the internist frequently has to deal Nevertheless, on the basis of 
studies on blood volume in animals and man and examination of organs post 
mortem, many believe that considerable quantities of plasma are abstracted 
from the blood stream m these conditions, as well We may accept this pro- 
visionally, but reserve the privilege of returning to this phase of the problem 
at a later time 

The bulk of experimental evidence indicates that when and if such transu- 
dation of plasma occurs it is necessarily preceded by capillary stasis and per- 
haps by intrinsic changes m capillary permeability Inasmuch as tlie ca- 
pacity of the capillary beds is increased, it also acts to withdraw blood from 
active circulation, thus creating a second way for reducing venous return 
We shall, therefore, advance our analysis of the peripheral mechanisms by 
which circulatory failure occurs if we examine systematically the ways in 
which such capillary stasis may occur and, if possible, indicate which of these 
appears tlie most probable 

Four initiatory mechanisms have been suggested and each can be sup- 
ported by experimental evidence They are (1) primary arteriolar dilata- 
tion, (2) primary arteriolar constriction, (3) primary atony and dilatation 
of capillaries and (4) primary failure of some veno-pressor mechanism 

Primary Arteriolar Dilatation 

The arterioles are the terminal stopcocks of the arterial tree which regu- 
late the volume flow of blood from arteries into capillaries Ever since the 
pioneer experiments of Claude Bernard on the salivary glands, physiological 
evidence has supported the thesis that arteriolar dilatation increases capillary 
pressure and volume Unused capillaries become patent, tlie filtration and 
flow of lymph are augmented and the organ or district affected increases in 
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volume This is also the fundamental reaction in inflammatory hyperemia 
As a result of such arteriolar dilatation, the venous flow from an organ at 
first increases, but if widespread teiritories are involved, the arterial pressure 
declines and venous flow is reduced Meanwhile a volume of blood equal to 
that which “ bleeds into capillaries ” is prevented from returning to the heart 
It IS not difficult to calculate that such an abstracted volume may be quite size- 
able It can be argued that such withdrawal occurs essentially from the 
arterial rather than the venous side However, the question cannot be 
settled by such theorizing because circulatory conditions are highly compli- 
cated In brief, we may state that the effect of such primary arteriolar 
dilatation on total venous return depends upon the extent to which com- 
pensatory translocation of fluid from various blood reservoirs, such as the 
spleen, liver, skin, and perhaps the lungs, takes place Thus, maximal dila- 
tation of arterioles by nitrites leaves the total return flow of venous blood 
unaltered or may even increase it , whereas, similar dilatation by histamine is 
said to reduce it 


Primary Arteriolar Constriction 

Many, but by no means all, available expeiimental lesults suggest that 
the arterioles are constricted m various shock-like states Hence, the con- 
clusion that arteriolar constriction is primarily responsible for capillary stasis 
and reduced venous return 



Since arteriolar contraction (figure 1, B) pnmaiily reduces capillary 
pressure and capacity in any territoiy and shrinks the organ or tissue affected, 
some ineclianism must exist which produces the capillary dilatation Secon- 
darily, two possibilities exist (1) The decreased capillary flow following 
initial arteriolar constriction may cause anoxia or asphyxia in capillaries, 
W'hich relaxes and increases the permeability of their w^alls The concept 
assumes with Krogh and his school that capillaries have the power of inde- 
pendent contractilit) , it ignores the evidence of Clark and Clark and of 
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Chambers and Zweifach that they do not possess such a physiological 
property 

2 If, as Zweifach ^ has lecently claimed, the mam nutiitional capillaries 
are not directl} interposed between the arteries and veins, as shown in figure 
1, but represent a series of shunts, as is schematized in figure 2, an extension 
of arteriolar constriction to the mam A— V capillary (C) would shunt blood 
into the real capillaries (C), causing the expansion of those in use and the 
opening of others not pieviously in action It is thus possible, from a dy- 
namic viewpoint, to postulate capillary stagnation aftei arteriolar constriction 
either as a passive process or as an actne relaxation of capillaries themselves 

Primary Capillary Dilatation 

Many chemical substances and tissue extracts, upon intiavenous injec- 
tion, cause circulator)' changes which resemble shock They include certain 
lymphagogues studied by Heidenham (extracts of muscles, and crayfish, 
peptones, etc ) , decomposition products or extracts of the intestinal mucosa, 
liver, muscle, etc , bacterial toxins, snake venoms, histamine, adenylic acid, 
etc Most of these are unquestionably capillary poisons which altei the 
turgor and permeability of capillary walls, thus causing stasis and transuda- 
tion of fluid Moreover, various substances such as liver, minced muscle, 
etc , upon introduction into the peritoneal cavity lead to hemoconcentration, 
decline in blood pressure, and reveal obvious congestion of capillaries and 
edema of organs on postmortem examination (Moon) These and othei 
experimental evidences suggest that as yet unidentified chemical substances 
formed during high intestinal obstruction, rupture or perforation of the 
gastrointestinal tract, toxins, infections, etc , may act on capillaries in a 
similar manner and produce capillary congestion, edema, and hence a reduced 
venous return 

Time IS lacking to consider the evidences of guilt or innocence of the 
various agents suggested It may be emphasized, howevei, that failure to 
identify the substance is not proof of its nonexistence Indeed, a variety 
of agents, rather than a common one, may be concerned in various toxic 
states It may not necessarily be a single identifiable agent but, as is ap- 
parently the case of lennin, may require an activating agent or involve 
participation of endocrine glands like the adrenal cortex This would ex- 
plain the development of similar states of shock during cortico-adrenal in- 
sufficiency 

Failure of a Venopressor Mechanism 

The ultimate force which returns blood to the heait is, of course, the 
pressure component still available after blood has been driven through the 
capillaries The magnitude of this force is not large, indeed, were it not 
for a negative pressure within thoracic veins it would not suffice to raise 
blood to the abdomen in a standing position The mechanisms by which sub- 
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sidiary forces aid return is not too clear, but it is commonly believed that 
they include (a) extravascular support offered by elasticity of tissues, con- 
traction and tonus of muscles, etc , (b) pumping action of respiration, and, 
(c) active venomotor changes in venules and small veins 

The suggestion that peripheral circulatory failure begins on the venous 
side of capillary beds presupposes one of two opposite actions 

1 The small venules rather than tlie capillaries may dilate primarily 
This may be due either to a relaxation of their muscular elements and/or to a 
reduction of pressure in surrounding tissues Starling ® and Y Henderson ® 
have both suggested that the decrease in tonus of skeletal muscles during 
shockhke states may remove such a supporting force However, most of 
the evidence suggests that reduction in skeletal muscle tonus could be only of 
subsidiary importance Shock does not develop during paresis or myotonia 
gravis , furthermore stagnation does not appear to occur in limb vessels dur- 
ing toxemic shodc However, cessation of intestinal movements, loss of 
tonus in viscera, etc may conceivably be more potent , Granting the opera- 
tion of sudi a mechanism, tlie capillaries would fill as a result of the dis- 
sipation of pressure transmitted from arterioles to the tissues 

2 The small venules may on the contrary constrict This would trap 
blood in capillaries, increase resistance to pressure transmission and thus 
dimmish the force which returns blood to the heart 

Discussion 

The foregoing brief summary indicates the ease with which plausible ex- 
planations can be set up to account for the capillary stasis and reduced venous 
return It is also possible to prove tlie correctness of each of these con- 
cepts by a judicious selection of experimental evidence The real difficulty 
consists in deciding which of the postulated views, if any, is correct This 
cannot be done by stating one’s owi impressions (or prejudices) or by bal- 
ancing opinions of authoritative investigators Unfortunately the question 
can also not be decided by a critical reconsideration of experimental results 
instead of conclusions based on them There arc enough of these, if ac- 
cepted at par, to make all of these views untenable This dilemma may be 
illustrated by applying experimental facts to the two favored theories re- 
garding the initiating factors in shock 

In order to implicate arteriolar constriction as an initiating factor it is 
necessar) to demonstrate (1) that such constriction exists early in shock 
and in\oIves widespread areas and (2) that it is of sufficient intensity and 
duration to cause the sequestration of blood in capillaries In my judgment, 
neither has been proved Tlie experimental evidence that vessels are initially 
constricted is frequently quoted, that ^\hlch indicates that they are dilated 
IS comcmentK ignored (cf Bartlett,"* Morrison and Hooker,® Penfield,® For- 
A\ard and Perinc '). Of the experimental results indicating that constriction 
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occurs (Erlanger, Gasser et al ,® Sollmaiin and Pilcher," Gesell,^" Cattell, 
Jr^^), none proves that it is of sufficient intensity to increase the total re- 
sistance to the runoff from the aorta The only evidence we have indicates 
that peripheral resistance decreases (Dingle, Kent, Williams, Wiggers“) 
Furthermore, experimental and clinical hypertension m which the peripheral 
resistance is greatly increased, does not eventuate in shock, and no one has 
succeeded m producing shock In pi olonged vasoconstriction following stimu- 
lation of afferent nerv^es Large unnatural doses of adrenalin, if long con- 
tinued, lead to shock, but onl} after witlidrawal of the agent In our ex- 
perience, the abrupt decrease in coronary flow which occurs when adrenalin 
injections are stopped often causes death from cardiac, not peripheral, fail- 
ure This IS also the case n hen the aorta is compressed for a long time and 
suddenly released Freeman ” reports reduction m blood volume following 
more reasonable doses of adrenalin, but this could not be confirmed by Ham- 
lin and Gregersen “ However, granting such decrease, it remains an in- 
ference that ^ asoconstnction was the cause Prolonged use of adrenalin has 
a deteriorating effect on the heart and perhaps on capillaries as well 

To summarize, a critical consideration of existing experimental results 
does not convince me tliat pi unary arteriolar constriction, induced by nervous 
or humoral mechanisms can be an important initiating factor m peripheral 
circulatory failure 

It remains to square this conclusion with the obvious constriction of sur- 
face vessels which gave rise to tlie vasoconstrictor concept of shock among 
clinicians We maj’^ accept such constriction as demonstrated beyond ques- 
tion Hon ever, attention may be directed to the fact that a similar con- 
striction accompanies many forms of visceral pain which do not ordinarily 
eventuate in shock, among them, gastric, biliary and ureteral colic Fur- 
thermore, admitting a degree of constriction in skin and muscles to the point 
of tissue asphyxiation, it is curious that the pathological changes in capil- 
laiies described as characteristic of shock are not found in somatic structures 
Obviously, tlie scientific evidence does not fit together in implicating vaso- 
constriction as a cause of capillary stasis 

Dilatation of capillaries through humoral agents, followed by transuda- 
tion of plasma must certainly be considered a probable mechanism in forms 
of shock in which obvious loss of blood or fluid cannot be held accountable 
It is necessary, however, to make certain reservations with regard to the 
probable agent The unknown agent (or agents) must be potent and exert 
a sustained action, it must affect rather extensive capillary territories and 
must also have a certain selectivity, for tlie somatic capillaries are apparently 
unaffected 

Personally, I cliallenge a common view that anoxia or asphyxia of a 
degree which is probable, could produce the severe reactions Prolonged 
anoxia, e g , at high mountain tops, produces very serious sj^mptoms in ani- 
mals and man, but not those of shock The extreme passive congestion of 
viscera attending chronic heart disease is attended by a marked anoxia for 
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many years without evidence of shock Recent observations of Maurer ^ ’ 
have proved that general anoxia increases lymph flow, but inasmuch as, in the 
body, this is returned by lymphatic ducts to the venous stream, such increased 
transudation cannot contribute to the reduced venous return 

It is profitable to reconsider whether the circulatory volume is as sig- 
nificantly reduced in toxemic shock as is commonly believed The idea — a 
very old one — was suggested by the apparent thickness of the blood after 
death from certain forms of shock, e g , after cholera It was supported by 
data that the specific gravity, plasma protein, red cell counts and hemoglobin 
increase m various forms of shock It is supposed to have been demon- 
strated beyond question by use of dyes and other substances, suitable for 
determining blood volume Results so obtained must be relative rather 
than absolute, since dyes and other colloidal substances would pass through 
leaking capillaries and involve an error unless they were returned by lym- 
phatic channels to the circulation Furthermore, tiie translocation of blood 
from various depots has not been adequately considered Gregersen informs 
me that, m his experience, blood volume determinations are treacherous un- 
less animals have been previously splenectomized How much of the hemo- 
concentration now regarded as an index of depleted plasma volume is due to 
addition of red corpuscles from the spleen and surface capillaries rather than 
abstraction of plasma through capillary walls ^ 

The evidences of edema and serous effusions on autopsy would seem to 
constitute the most conclusive evidence that circulatory fluid is lost But 
such studies are qualitative only, they cannot tell how much plasma is lost 
It is impossible to measure or calculate the volume of edema fluid m tissues 
and compare it with the compensatory volume placed in circulation by con- 
traction of the spleen, skin vessels, etc , not to mention fluid reabsorbed in 
other regions The suggestion that sOme of the edema seen in tissues, post 
mortem, may have developed during the process of death or even after death, 
will perhaps sound fantastic to pathologists However, it ought to be made 
and investigated, particularly since pulmonary edema and large serous ef- 
fusions are seen so commonly on autopsy, while signs of their occurrence are 
strikingly absent during the course of experimental or clinical shock Have 
clinicians missed important signs of shock or do the autopsy findings show 
conditions which did not exist during Iife^ 

A few words may be added m regard to tlie concept that arteriolar dilata- 
tion represents an initiating event The concept has been generally aban- 
doned, large!} because it had become so definitely linked with the theoi^ of 
failure or exhaustion of the vasomotor center The latter appears to have 
been definitely disproved Howe\er, it is not necessary to assume, par- 
ticularly in toxemic forms of shock, that arteriolar dilatation is necessarily 
dependent on failure of a central or peripheral nervous mechanism , it could 
be caused by action of the same humoral agents which are generally believed 
to act on capillaries Indeed, it is not improbable that, if any such agent 
exists, it nould affect arterioles, capillaries and \cnules alike Sir Thomas 
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Le^\ls. ^\lth greater wisdom than shown b} othcis, lefers toxic actions to 
the “minute vessels,” vhich presumabl}' include arterioles 

The argument that piimar}' arteriolar dilatation is excluded by the fact 
that decrease in cardiac output precedes the fall in blood pressure is not a 
valid one It is conceivable, and indeed probable, that primaiy dilatation 
in fairly extensl^e regions would be compensated, pan passu, by cardiac 
acceleration and aiteriolar constriction m other regions through sinus caro- 
ticus and aoitic reflexes This happens \ery quickly m normal subjects after 
inhalation of amyl nitrite, pressures are restored m 1 to 2 minutes, while 
^essels remain dilated in certain regions Compensatory constriction might 
opeiate to do more than restore a normal total aortic resistance Enough 
blood may be mobilized from the spleen, liver and skin so that it not merely 
compensates for any local reduction in venous flow from organs involved, 
but It may even supply a larger return volume for the accelerated heart to 
pump Failure to grasp the many-sided factors involved m dynamic adjust- 
ment of the circulation has been responsible for much illogical discussion on 
the part of investigators not sufficiently familiai with elementary aspects of 
hemodynamics According to this conception, a different role would be 
assigned to the generalized constriction of skin vessels during peripheral 
circulatory failure They probably constitute a compensatory mechanism 
by which blood from the skin plexuses is placed in circulation m the viscera 
rather than being a provocative cause of shock itself 

A few in my audience may lecall that similar conclusions were reached 
as a result of personal investigation “ of traumatic shock m 1918 With 
broader experience, I am ready to giant that the thesis that shock is initiated 
by a primary vasodilatation was not as crucially demonstrated as I then be- 
lieved However, the changes in the form of aortic pressure pulses then 
presented have never been controverted, or explained more satisfactorily 1 
hold no brief for this or any other conception as to the factor which initiates 
peripheral circulatory failure, but insist that it is scientifically inadvisable to 
cast the hypothesis aside too hastily 

Initiating, Sustaining and Precipitating Factors 

Following a suggestion of Gesell,^® it has become customary to differen- 
tiate between initiating and sustaining factors in shock In addition, we 
must consider the probability that there may be a precipitating factor whicii 
determines whether the changes inaugurated and sustained lead to recovery 
or death All experimenters who have investigated the shock problem in 
animals can attest to two impressions ( 1 ) After application of a procedure 
designed to produce shock, animals may display a moderate imbalance of the 
circulation for hours From this they either recover completely or quite 
suddenly go into a state of irreversible circulatory failure (2) A standard 
laboratory procedure which produces shock m the majority of animals, fails 
to do so in a considerable number The question, therefore, logically arises 
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whether m our zeal to implicate capillary stasis, i educed venous leturn, 
decreased circulation volume, etc , we may not have overlooked precipitating 
factors which may not involve the peripheral circulation at all, or only 

indirectly 

Recent advances in our understanding of circulatory regulation have 
shown the existence of many mechanisms by which the circulation adjusts 
itself in health and disease so that arterial pressure is maintained at reason- 
ably standard levels and blood flow is adjusted to the needs of various tissues 
111 different states of activity These comprise both direct and reflex actions 
Additional and hitherto unsuspected mechanisms operating toward these 
ends are still in the process of discovery Without prejudice to the view that 
capillary stagnation, transudation and decrease in circulating volume ini- 
tiate the changes responsible for peripheral circulatory failure, the possi- 
bility ought to be investigated whether a failure or incoordination of the nu- 
merous stabilizing mechanisms may not constitute a vital precipitating factor 
I understand that this project is under investigation m other laboratories by 
workers trained in the technic of such studies These are among the en- 
couraging signs that a shift in emphasis has begun in the experimental study 
of the problem of peripheral circulatory failure 

Aided by a grant from the Commonwealth Fund, our laboratory has 
likewise initiated investigations in these directions It would be premature 
and wearisome to enlarge upon all the trends of approach that have suggested 
themselves However, we may briefly indicate one trial approach whicli 
intrigues us at the present time Preliminary experiments recently reported 
by Werle and Cosby showed that when the blood pressure of a dog is kept 
at a level of about 65 mm for 2 hours or more by bleeding or plasmapheresis, 
reinjection of all the fluid abstracted may either eventuate m complete re- 
covery or, after very temporary benefit, may result in complete circulatory 
collapse A study of the forms of the aortic pressure pulses in dogs that 
fail to recover suggests that either the natural myocardial or aortic reactions 
to a restored circulatory volume may have defaulted Consequently, we are 
reinvestigating the possibilities that tlie mechanisms which adapt aortic size 
and elasticity to varj'ing volumes and pressures of blood, or aberrant re- 
sponses of the myocardium following prolonged diminution of coronary flow - 
may be at fault 
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the pneumonia of FRIEDLANDER’S bacillus-*' 

By L A JuLiANELLc, St Lotus, Mtssoun 

That Fnedlander’s bacillus may be the cause of massive infections of 
the lung was first pointed out in 1882 when its discoverer assigned to it 
the chief etiological role^ in the pathogenesis of lobar pneumonia The 
expansiveness of this conclusion immediately precipitated a controversy" 
which at the present time seems unnecessarily acrimonious since the state- 
ment erred not so much in principle as ih accuracy, requiring, therefore, 
merely modification, and not rejection as recommended on the ground that 
the organism is involved m pneumonia only in the capacity of a secondary 
invader It was Weichselbaum ® who subsequently clarified the dispute 
when confirming the concept of earlier workers that pneumococcus is indeed 
the most frequent agent in primary pneumonia, he nevertheless demonstrated 
that Friedlander’s bacillus may also induce a similar pulmonary condition, 
but in considerably reduced ratio This constitutes today the universally 
accepted concept, although occasional investigators^ still prefer to regard 
Friedlander’s bacillus m the light of a subordinate role (i e , either as a 
secondary invader or as a participant in pneumonia metastatic to infection 
elsewhere) The pertinent literature that has since accumulated is com- 
prised for the most part of individual case reports or at best of small groups 
of cases Notable exceptions, however, are the reports of Zander ° whose 
bacteriological data are too limited to be entirely authentic. Belle® whose 
obser\^ations are essentially histological, but excellent, and Solomon ' and 
Bullowa, Chess and Friedman® both of whose publications are detailed, 
thorough, and convincing 

The writer's interest m this variety of pneumonia dates back to 1923.® 
Since then a relatively large number of patients has been studied from the 
bacteriological aspect and it is desirable at this time to place the observations 
on record The strains isolated from these patients have been typed ac- 
cording to the classification devised in 1926,^“ as reported to some extent 
in 1930 “ In addition, this communication will include a discussion of the 
clinical manifestations, statistics, histology, bacteriolog>% and a brief ^vord 
on the therap} of the pneumonia of Friedlander’s bacillus The report wnll 
scr\e the dual purpose of recording personal observations and reviewing 
related jniblicatioiis of other w'orkers 

*Rccei\cd for publication February 3, 1941 

From the Department of OphthalmoIog>, Washington University Scliool of Mtdicinc, 
Saint Louis, Missouri 

Grants from the CommonweaUh Fund of Nc\\ York aided in part the studies reported 
Ik rein 
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Frequency or Pneumonia Due to Friedlander’s Bacillus 

The pneumonia of Fiiedlandei’s bacillus occurs sporadically, although 
a single report records an outbreak approximating epidemic proportions 
Thus, on this one occasion “ the infection occurred m a labor camp m Ger- 
many aflhctmg 411 individuals from December 1916 to April 1917 The 
evidence submitted, howe\er, is bactenologically scanty and clinically it sug- 
gests pneumococcus rather than Friedlander’s bacillus as the incriminating 
organism in a certain proportion of the cases, at least Usually the disease 
IS encountered in adult life and most frequentl)' during middle age or even 
later, uTth a tendenc)’’ to predominate m males The predisposing influence 
of alcoholism on this kind of pneumonia has been stressed by numerous 


Table I 

The Frequency of Fnedlander’s Bacillus in Human Pneumonia 


Inicstigitor 

1 

Date 1 

1 

Total number of 
pneumonias 

Incidence of Friedlbnder's bacillus 

Numencal 

Percentage 

Weichselbaum ” 


94 

5 

S3 

Netter ** 


95 

11 

US 

Fraenkel ** 

• 1 

77 

2 

26 

Eyre*" 


102 

6 

58 

Lord** 


192 

6 

31 

Avery et al ** 


480 

3 

06 

Cole** 


183 

7 

33 

Habb6** 


131 

5 

38 

Heffron and Varley ** 

1932 

716 

7 

1 0 

Sutliff and Finland *® 

1933 

1,364 

16 

1 2 

Bhatnagar and Singh ** 

1935 

100 

13 

13 0 

Bullowa et al * 

1937 

4,416 

50 

1 1 

Cecil *® 

1937 

4,310 

33 

07 

Solomon " 

1937 

5,000 

32 

06 

Totals 


17,260 

196 

1 1 


authors, as has also trauma, etc , but in the opinion of this writer the cases 
in which such factors are present are not sufficiently numerous to establish 
a causal relationship The writer has never seen an example of this pul- 
monar)^ disease in infants or children, and the scarcity of references in the 
literature illustrates clearly its extreme rarity in the lower age groups 
A study of the statistics available in the literature indicates that Fried- 
lander’s bacillus is responsible for only a small proportion of the total pneu- 
monias While it is obviously unnecessary to collect all the data bearing 
on this subject, since it is desirable merely to point out a principle, statistics 
have been collected from several selected sources in order to convey a general 
idea of its frequency Thus, it will be seen from the material assembled in 
table 1 tliat varying with the different authors selected, Fnedlander’s bacillus 
causes from 0 6 per cent to 13 per cent of all the pneumonias If, however, 
all the figures are combined, the composite statistics reveal that of 17,260 











192 


L A JULIANELLE 


pneumonias totaled, 196 were asciibed to Friedlander’s bacillus or, stated 
111 another way, this organism occurs m pneumonia in a frequency of roughly 
one 111 100, admittedly a low proportion 

Fatality of the Pneumonia of Friedlander’s Bacillus 

The low incidence of pneumonia associated with Friedlander’s bacillus 
IS more than compensated for by its extremely high mortality, so that while 
the infection is infrequent, it must be considered as serious In order to 
display at a glance the fatality of the disease, statistics have been collected 
and summarized in table 2 While the data thus assembled do not include 

Table II 


Collected Statistics on the Mortality of the Pneumonia of Friedlander’s Bacillus 


Investigator 

Date 

Number of 

Percentage 

Total cases 

Fatal cases 

mortality 

Kokawa 


9 

9 

100 

Stulhern 


10 

7 

70 

Apelt 

1908 

10 

8 

80 

Lord 

1915 

6 

6 

100 

Sisson and Thompson ® 

1915 

4 

3 

75 

Zander ® 

1919 

411 

114 

28 

Belk® 

1926 

18 

18 

100 

Cole« 

1928 

7 

5 

71 

Kornbloom ** 

1928 

4 

1 

25 

Ivhewe 

1930 

11 

2 

18 

Olcott 

1933 

6 

6 

100 

Bhatnagar and Singh 

1935 

13 

12 

92 

Bullowa et al * 

1937 

39 

32 

82 

Solomon ’’ 

1937 

32 

31 

97 

Present Report 


55 

45 

82 

Miscellaneous single 




cases ® 


18 

15 

83 

Totals 


653 

314 

48 

Totals corrected for Zan- 





der's cases (see text) 


242 

200 

82 


all possible references bearing on the subject, they nevertheless suffice to 
indicate clearly the seventy of the disease Analysis reveals that the mor- 
tality has been reported as varying from 18 per cent to 100 per cent The 
three examples of low fatality can be explained on the following grounds 
the infections observed by KIiewe“ were in children whose susceptibility, 
judged by incidence, at least, is extremely low, those reported by Korn- 
bloom-’^ represent an example of unfortunate sampling, because the three 
‘»ur\ i\ ing patients progressed from the more acute to the chronic stage of 
the disease, a less common termination of this form of pneumonia, as will 
be described below, while the etiology of Zander’s'’ cases is not entirel}" 
clear, as already explained In any case accepting these three references on 
their face \aluc. the collected statistics indicate a total of 653 pneumonias due 
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to Fnedlander’fe bacdlui., and of these 314 were fatal, giving a composite 
mortality of 48 per cent If, ho\\e\er, correction is allowed for the numbers 
submitted by Zandei,“ the mortality rate rises considerably higher to 82 per 
cent Thus it is obvious that the fatality of Friedlander pneumonia is three 
to four times that seen in pneumococcal pneumonia when untreated with 
specific antiserum or sulfonamide drugs 

Clinical Manifestations or the Pneumonia of 
Friedlander’s Bacillus 

Tlife clinical manifestations of this condition have been described by a 
number of \\ orkers *• ®* Nevertheless, it seems desirable to 

consolidate existing information with personal observations m a brief run- 
ning account The clinical classification of Friedlander pneumonia falls 
conveniently into three ^arlatlons — ^lobular, lobar, and chronic The most 
frequent occurrence is an acute, abrupt onset, usually with chill, sharp pain, 
cough, and fever of variable intensity, but more frequently low (102° F or 
less) Sputum is usually plentiful, blood-tinged, or rusty, and highly tena- 
cious, Its mucoid character together with an excess of blood, often gives 
to sputa the appeal ance of reddened tapioca This is considered as typical 
of Friedlander’s bacillus, but the writer finds no consistent difference between 
sputa from pneumonia of Friedlander’s bacillus and that due to the pneumo- 
coccus 

The lobular or broncliopneumonic variety is apparently the least frequent 
of the pneumonias associated with Friedlander’s bacillus The lesions m 
this type are essentially scattered and lobular It may occur purely as 
bronchopneumonia or conjointly with tlie lobar form The most common 
of the varieties of infection appears to be the lobar, or what some authors 
prefer to call the pseudolobar form The consolidation shows great varia- 
tion anatomically, from localization in a single area m a single lobe to exten- 
sion throughout one or more lobes and even to involvement of the second 
lung Despite numerous attempts to differentiate the lobar pneumonia of 
Friedlander’s bacillus from that of pneumococcus, the writer feels that the 
clinical similarity between the two is remarkably great, and that usually, the 
differentiation comes in the nature of a surprise from the laboratory report 
on the bacteriology of the sputum or blood 

The chronic form of Friedlander pneumonia occurs either as such from 
the beginning or as a sequel to the acute disease The former variety is the 
more common and its onset is slow and insidious, while in the latter, it is 
initiated in relatively rapid time (five to ten days) by changes in the lung 
tissue consisting of necrosis and abscess formation, sloughing and cavita- 
tion and finally if healing sets in, fibrosis Thus an occasional patient 
recovering from the acute phase may pass transitionally into a “ chronic 
pneumonia” Irrespective of its origin, however, the chronic condition 
eventually becomes clinically indistinguishable, and is characterized as an 
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exacerbative condition complicated by bronchiectasis and strongly re- 
sembling pulmonary tuberculosis Frequently the continuous absence of 
acid-fast organisms in the sputum is the first suggestion of Friedlandei 
infection This form of infection fiist pointed out by Apelt vas studied 
with great care by Belk,“ who particularly emphasized its similarity to tuber- 
culous infection, as others have since agreed In this condition 

the patient may survive indefinitely without great inconvenience or discom- 
fort, as illustrated especially well by tlie patients described m Collins’ report 
In general the disease is relatively short, the duration averaging close to 
a week Recovery may be by lysis or crisis, the former apparently predomi- 
nating The presence of bacteremia shows great variations, depending upon 
the different investigators Thus, of the more recent workers. Cole ob- 
tained positive cultuies in three of seven patients, Olcott®^ in four of six, 
Bhatnagar and Smgh®” in three of 13, Collins”' m one of four; Bullowa, 
Chess and Friedman ® in 27 of 41 , and Solomon' m 19 of 27 This makes 
a combined total of 57 out of 98 patients (ca 60 per cent) having bacteremia 
Our own experience reveals that approximately half the patients whose blood 
IS cultured ante mortem have bacteremia Yet at postmortem examination, 
the large majority of patients will show the organism in blood cultured from 
the heart, indicating at least an agonal, if not postmortem invasion of the 
organism into the circulation Another interesting observation clinically is 
that the severity of the infection is not necessarily reflected in the clinical 
condition, the patient frequently appearing in relatively good condition until 
shortlj^ before death 

It is of further interest that extension of the infection to other organs 
or tissues is more or less infrequent One of the patients observed m this 
series showed meningeal signs, and the spinal fluid was purulent and con- 
nned the same organism (Type A) as previously isolated from the sputum 
olomon ^ reports three similar examples in his group of cases 

The blood counts as a rule tend toward a leukopenia, although exceptions 
re encountered The shift in white cells is towaid the mononuclear ele- 
lents (lymphocytes and monocytes) at the expense of the polymorpho- 
uclear cells Shaip decreases in the white cells aie usually of grave im- 
ort Except for an occasional secondar}' anemia, the red cells appear to be 
naffectcd 

Roentgenographicall), the pneumonia of Friedlander’s bacillus has been 
lie object of a special study by se\eral workers Kornbloom®® 
icscribcs the disease by this method as a progression of four stages broncho- 
iieuinom'a, psendolobar pneumonia, multiple abscess and cavity formation, 
lid final!} healing and fibrosis Howe\er, the consensus of opinion appears 
0 be that in the acute lobar form, roentgenograms are difficult to distinguish 
from tlio<;c taken during pneumococcal pneumonia, whereas in the chronic 
t}pc of infection uhen caMtation has set in, its distinction from tuberculous 
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disease is not a simple matlei, although the caMty walls appeal to be par- 
ticulaily thin 

Histology or am: Pnlumovia of Friedlandlr’s Bacillus 

The histological changes m the lung clue to Fnedlandei’s bacillus aie 
more characteristic of the organism than aic the clinical manifestations 
Histological disci epancics aic found m the literature, apparently due to the 
lact that the descriptions gn cii aic based on single cases, which frequent!} 
ic\eal predominantly one oi another vaiiation of the infection at the expense 
of the general and moie commonly encounteiecl changes A numbei of 
leports, hoi\c\ei, contain accurate desci iptions As in the 

case of the clinical manifestations discussed above, it seems profitable to give 
a composite pictiiie of Friedlander pneumonia as repoited b}^ otliers and as 
seen in some of the patients observed in this study The infected lung is 
ubiiall} aoluminous, hea\y and consolidated The cut surface while granulai 
01 uniform, is co\ered with a tenacious exudate which scrapes off on the sui- 
face of a knife as a mscous mixture of blood and pus The distribution of 
the lesions ma} be lobular, lobai or both and may sometimes represent a con- 
fluence of separate areas of pneumonia The tissue is for the most part 
congested and edematous, w'lth the surioundmg bronchial glands often 
swollen and h}peiemic The tissue may be soft, frequently revealing areas 
of necrosis with beginning or adv^anced cavitation Frequently the lattei 
changes are visible grossly, but w'hen undetected by the unaided eye, they aie 
usually to be seen microscopically, so that this progression of tissue destruc- 
tion constitutes one of the chief distinctions from pneumococcal pneumonia 
When infection involves more than one lobe, the pleura of the interlobar septa 
become adherent and always thickened Microscopically, the alveoli are 
greatl} distended and filled with an exudate consisting of varying amounts 
of fibrin, red blood cells, mononucleai, polynuclear and epithelial cells The 
alveolai walls are thin, sometimes even completely destroyed, the capillaries 
are congested , and the pleura may be thickened and edematous The organ- 
ism apparently grows more or less unrestrainedly, so that it is found with 
comparative ease under the microscope both intra- and extracellularly The 
greater part of the phagocytosis is apparently taken over by monocytes 
There are obviously variations and exceptions fiom the picture described, so 
that the description given must be regarded as conforming to that seen most 
generally 

*It perhaps goes without saying that just as streptococcus and pneumococcus may 
become secondarily responsible for a pulmonary condition superimposed on preexisting 
respiratory infection (eg influenza), so also Friedlander’s bacillus is occasionally en- 
countered as the chief agent in pneumonia successive to previous disease Since the " sec- 
ondary” pneumonia is similar to the “primary” pneumonia, there is little reason for 
repeating descriptions 
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Histories Illustrating Friedlander Pneumonia 

In order to illustrate the general comments made on the clinical, roent- 
genological, and histological manifestations of Friedlander pneumonia, the 
histones of two patients are summarized as typical examples * 

Case 1 Patient F G was a white male aged 50 years Until the day of admis- 
sion, the patient had been in good health On that day, he complained of chills and 
fever, productive cough with blood-streaked sputum, and pain in the chest, all of which 
appeared abruptly and more or less simultaneously On physical examination, the 
patient was found to be acutely ill, with a fever of 104° F , and witli signs of con- 
solidation over the right upper chest A dinical diagnosis of lobar pneumonia was 
made and accordingly 120 grains of sulfanilamide were prescribed daily The clinical 
condition became pi ogressively worse and the patient died on the fifth day of illness 
In the meantime, roentgenograms revealed a homogeneous density over the right upper 
lobe, without sign of abscess or cavitation Laboiatory examinations disclosed the 
white blood cells reaching 9,500 per cu mm with 60 per cent polymorphonuclear cells, 
30 per cent lymphocytes, and 10 per cent monocytes Blood cultures were sterile, 
while the sputum contained a predominance of Friedlander bacilli At post mortem, 
the right upper and lower lobes were covered with a fibi inopurulent exudate and the 
lung weighed three times more than the left lung (unaffected) The infected lung was 
almost completely consolidated, and tlie gross and microscopical diagnosis of lobar 
pneumonia was justified Bacteriological studies at tins time revealed pure cultures 
of Fnedlander’s bacillus from the consolidated lung and the exudate 

Case 2 Patient A G was a white male, aged 56 years, apparently normal until 
three months preceding admission to the hospital At this time, he complained of a 
productive cough, with sputum which was not blood-streaked There was pain in 
the right lower chest anteriorly, shortness of breath, progressive weakness, and loss 
in weight of eight pounds Physical examination revealed fever (100^° F ), per- 
sistent cough, signs of consolidation over the right lower chest, and clubbing of the 
fingers A clinical diagnosis was made of bronchiogenic carcinoma Roentgenograms 
disclosed a homogeneous density over the entire right upper lobe and probably involving 
a portion of tlie middle lobe except for an area of radiolucency along the periphery 
from the clavicle to the fifth interspace On lateral view the radiolucent areas sug- 
gested cavities Further roentgen-ray study was recommended because of the diffi- 
culty of differentiating between bronchiogenic carcinoma and pulmonary tuberculosis 
The patient failed rapidly and died on the fifth day following admission Because of 
the mistaken diagnosis, no laboratory examinations were made At post mortem, the 
true nature of’ the disease revealed itself as a chronic suppurative pneumonitis with 
extensive abscess formation and multiple cavitation Cultures from the lung justified 
the postmortem diagnosis of chronic Friedlander infection 

Figures 1 and 2 are submitted as supplementary to the histones briefly 
reviewed above 


*Thc clinical histories, roentgenograms and histological sections were obtained from 
the Philadelphia General Hospital where the writer began his studies on Fnedlander’s 
bacillus It IS a pleasure to acknowledge the assistance recened from the staflF mrfirniarK' 
Drs P H Clark, Ilarnson F Flippin, S Brandt Rose, and the late Robert G Torrey 
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Fig 1 Illustrations to supplement history of patient F G 
Uppei left Roentgen-ray photograph of chest, anterior view Note homogeneous density 
over right upper lobe, characteristic of lobar pneumonia 
Upper right Roentgen-ray photograph of chest, lateral view Findings are similar to those 
of anterior view 

Lower left Section through consolidated area of lung Note exudate in alveolus, consisting 
of fibrin, polymorphonuclear and red blood cells and monocytes 
Lower right Higher magnification of same section to demonstrate Friedlander bacilli in 
situ Note monocyte upper left 
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r'lG 2 Illustrations to suppltinuU hibtor\ of patient A G 
Uppir hft Rocntgen-ra> photograph of diest, anterior view Note homogeneous dtnsitj 


o\cr right upper lobe and area of radiolucencj 
Upper ritiht Rocntgen-ra> pliotograph of chest, lateral view Note areas of comparative 
radiolticcnc} , suggcsU\e of cavities 

I.oxvcr left Section through consolidated area of lung Note particularly abscess in lower 
left and caMtj along right with formation of wall of fibrin 
Amur riffht Higher magnification of same section to demonstrate Fricdlander bacilli m 
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Typi^ or FRinuLANDKR’s Bacillls and Thor Rotation to Pneumonia 

That there aie '^eveial ijpes of Fi lecllandei s bacillus is now generally 
accepted, and theie is reason for believing that Type A is by far the most 
frequently encountcied in pneumonic disease The detection of types is 
-simple and three satisf.ictor} sources are a\ailable for tlie purpose, of which 
the most commonly utilized is the sputum Giam stains usually give the 
first intimation of the presence of Fnedlander’s bacillus, the Giam negative 
organism not only being in typical ariangement, but even exhibiting actual or 
suggestive capsules on numerous occasions The type of the organisms may 
be determined from direct culture of the sputum, peritoneal washings from 
mice inoculated with the sputum, oi preferabl}’ by the “ quellung ” reaction 
as adopted bodily from pneumococcal typing Blood is the second source for 


Table III 

Incidence of the DifTcrcnt Immunological T> pes of Friedlander’s Bacillus m Human Pneumonia 


Tnx:s 

Number of strains 

Percentage 

incidence 

A 

70 

64 

B 

IS 

14 

C 

8 

7 

Group X 

16 

IS 

Totals 

109 

100 


typing, and when cultivable m such cultures, the organism may be typed 
directly by agglutination or by the ** quellung ” reaction The third source 
IS from the urine Blake was first to demonstrate tliat the urine of patients 
with Fnedlander pneumonia may be precipitated m homologous antiserum 
Later this was shown to occur m the urine of animals infected experi- 
mentally The writer has been able to determine the type of infecting 
organism by this method on a number of different attempts To urine both 
undiluted and diluted progressively to about 1 80, is added 0 2 c c of anti- 
serum and 0 3 c c of saline Incubation is carried out as usual and readings 
are made aftei two hours and on the following day after standing overnight 
m the ice chest The presence of precipitation in sucli tests indicates free 
polysaccharide elaborated by the infecting organism and, tlierefore, it desig- 
nates the type of Fnedlander bacilli in tlie lung 

Since Friedlander’s bacillus may occur with other organisms also capable 
of causing pneumonia it becomes necessary to determine when it is primary 
and when secondary Obviously in the case of positive blood cultures or of 
specific precipitation m the urine no other proof is needed In typing from 
sputum, however, the evidence may not be so definite While the following 
IS not always conclusive it is nevertheless a good general rule when pneu- 
mococci are present, the higher the number of their types the less chance of 
their participation in the infection In the presence of other potentially 
pathogenic organisms. Types A and B are probably significant, whereas 
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Type C and Group X organisms are less significant At rare times cultures 
are obtained by lung puncture, when the organisms usually grow m pure 
culture, thus rendering diagnosis reasonably certain 

Since 1926, when the types of Friedlander’s bacillus were defined by 
immunological methods, 109 strains have been collected by the writer as m- 
volved m pneumonia, some of the strains coming from blood, others from 
lungs, and still others from sputa While it may be possible that the organ- 
ism m question was not always the primary infecting agent, it has neverthe- 
less been assumed for different reasons that such was actually the case The 
typings performed with these strains are summarized in table 3, where it will 
be seen that 70 strains or 64 per cent were Type A, 15 or 14 per cent were 
Type B, eight or 7 per cent were Type C, and the remaining 16 or 15 per cent 


Table IV 

Frequency of the Different Immunological Types of Friedlander’s Bacillus m Fatal Pneumonia 


Types 

1 

Total number of cases 

Number of fatal cases 

Percentage mortality 

A 

39 

35 

89 

B 

7 

5 

71 

C 

4 

2 

50 

Group X 

S 

3 

60 

Totals 

SS 

45 

82 


were classified as Group X The only other typings known to the writer foi 
comparison are those of Bullowa, Chess and Friedman ® and Solomon ^ The 
former found that of 41 patients studied, 24 or 58 5 per cent were infected 
with Type A organisms, whereas the latter, submitting records on only 10 
patients of the 32 studied, reported that t3q)iiigs were conducted in seven of 
f the 10 patients and Type A infection was established in all seven 

It may be of interest to illustrate the mortality of Friedlander’s pneu- 
monia as related to the type of infecting organism Unfortunately it was 
not possible to obtain the complete records on all of the patients whose cul- 
tures ^^ere typed Only 55 patients can be analyzed for this purpose as will 
be seen in table 4 Of the 55, 39 were Type A and 35 or 89 per cent died, 
seven were Type B and five or 7l per cent died , four were Type C and two 
or 50 per cent died; and finally, five were Group X, and three or 60 per cent 
died Except for Type A, it is felt that the number of patients of the re- 
maining types was too few for accurate statistics Nevertheless, the sum- 
mary re\eals that 45 of the 55 patients died gi\ing a mortality rate of 82 per 
cent In this connection it should be pointed out that in Bullowa, Chess and 
h'ricdman's series 20 of 24 Type A patients died (83 per cent), tw'o of two 
Type B patients died, one of one Type C survned, and six of eight Group X 
died (75 per cent). 
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1 KLAiMLNi or niL Pnlumonta of Frildlandlu’s Bacillus 

Until ^cl} uccnth the tie.itnient of Fnedlandci pneumonia consisted 
almost entirclj of non“S]iccific Ihciap}^ or what is commonly designated as 
expectant treatment With the evolution of types and the advent of sul- 
fonamide diugs, it became possible to attempt specific tieatment on the one 



Fig 3 Gross and microscopic changes of tlie lung 
Upper Lung at post mortem, exemplifying voluminous, heavy, and consolidated appearance 
Lower Section through infected area to illustrate large collection of polymorphonuclear 
cells with some monocytes, and degeneration of alveolar walls 
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hand with antiseium and on the other with chemothciapy This wntei has 
seen three patients treated with antiseriiin. all suffering from fatal Type A in- 
fection. In each instance, die patients were well along in the course of the 
disease and did not live long enough for adequate treatment: one received 
43 c c of serum, one 38 c c , and the third 60 c c These trials obviously 
leave the experiment incomplete and unsatisfactory, and they are conse- 
quently of little value in appraising the therapeutic influence of antiserum 
As far as can be determined, there are only two other examples of serum 
tlierapy Solomon^ m 1937 reported the treatment of five patients with 
Type A infection, all of whom died It may be significant, however, that 
four of these patients died wuthin the day the serum was given, and the fifth 
patient, receiving 280 c c of antiserum, showed a progressive septicemia and 
died on the third day following specific treatment, or the eighth day of the 
disease It seems, therefore, that serum was not given adequate trial in this 
group of patients At about the same time, Bullowa, Chess and Friedman ® 
similarly experimented with serum therapy on eight patients, of whom six 
received homologous serum All six patients were treated adequately, from 
early in the disease, and two on the seventh and sixth days of infection 
Three of the patients survived and three died Admittedly the group is 
small and the results are correspondingly difficult to evaluate 

Treatment with sulfonamide drugs has been observed in eight patients, 
SIX with Type A and two with Type B infection The former were given . 
sulfapyridine, five patients, sulfanilamide, one patient, while the remaining 
two received sulfathiazole A blood concentration of the drug was main- 
tained at supposedly sufficiently high level (8 to 14 mg per 100 c c ) As 
far as could be determined no effect was demonstrated on the course of the 
infection and all eight patients died, even though the treatment was staited 
early (within 24 to 48 hours) Undoubtedly, others must have given the 
drugs a similar trial (cf patient F G above), even though the results of such 
treatment are apparently unpublished * 

r 

Discussion 

The accumulated evidence indicates quite clearly that the pneumonia of 
Friedlandcr’s bacillus is a relatively uncommon disease The same evidence, 
howeier, re\eals the infection as highly fatal, holding its own in fact with 
the most severe bacterial diseases known to medicine The importance of 
the pneumonia, therefore, resides not in its frequency, but in its mortality 
The distribution of the infection among individuals of middle and old age 

* Since the present comtminicatjon i\ as written, Solomon (Jr Am Med Assoc , 1940, cxv, 
1527-1536) has reported Ins ohscrsations on 17 patients with chronic pneumonia due to 
rricdlander's bacillus. It is interesting in this conneetton that four patients were treated 
witli sulfapsrldinc, the pulmonary suppuration continuing and showing with little apparent 
tficct Another patient with bacteremia was gi\cn sulfanilamide, and while he is con- 
sidered as recovered, he developed lung abscesses It would seem, therefore, that this experv- 
ence parallels tliat of the present writer in that the sulfonamides arc of queslionahie value in 
this form of infection 
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and Its extreme rant> in infants and children aie inteiesting and unexplained 
facts Certainly, the infrequency of infection in young individuals does 
not seem to be referable to lack of exposure, if it be permissible to reason 
by analogy from jineumococcal pneumonia On the contrary, it may be that 
in )Oung pulmonary tissue there is some undefined property of general re- 
sistance to the organism, just as pneumococcal (lobar) pneumonia, again, 
IS less se^erc m this age group than m adult life 

Although a number of similarities exist between Friedlander and pneu- 
mococcal pneumonia, the essential diffeience between the two forms is the 
tissue destruction m the former Reco\er}' from pneumococcal pneumonia 
implies a complete restoration of the involved tissue to normal, so much so 
in fact that no sign of the forerunning condition is detectable by roentgeno- 
logical or histological examination In Friedlander pneumonia, on the other 
hand, the earh fonnation of necrosis, followed by liquefaction, cavitation, 
and e\ en fibrosis, may well lea\ e permanent testimony of past infection In 
contradistinction to the pneumococcus, therefore, Fnedlander’s bacillus must 
be considered as possessing marked capacit> for tissue destruction 

The high mortality in Friedlander pneumonia stresses the fact that the 
urgent problem m this infection is therapeutic Obviously, general care and 
expectant treatment have proved themselves insufficient Reliance at the 
present time appears to be on the sulfonamide compounds and on serum 
therapy The results obtained with the drugs leave the writer less sanguine 
than does the administration of antiserum The experiments of Bliss, 
Feinstone, Garrett and Long,’*^ which provide the basis for drug treatment, 
revealed that such compounds did not bring about survival of infected mice 
but merely delayed death It must be remembered, however, that prolonga- 
tion of life, even for several days, is not recovery from infection In any 
case, the observations cited above, while admittedly scanty, point in this 
direction It is interesting to note that in a recent review of different dis- 
eases treated with sulfonamide compounds, Reimann lists Friedlander 
pneumonia among the infections in which the drugs are of doubtful value 
The different attempts already described at serum therapy have been 
too few and inadequate to allow of a fair estimate of its value or poten- 
tialities Experimental studies, however, suggest that m artificial infection 
at least, antiserum exhibits a considerable degree of protettive effectiveness , 
and in vitro tests, such as agglutination, precipitation of specific carbo- 
hydrates, and “ quellung ” reaction, indicate an avid reactivity between anti- 
body and capsular substance ^VhIle obviously such experiments do not 
assure successful treatment (cf in this connection Tjqie III pneumococcal 
pneumonia), the implication in the absence of evidence remains one of prom- 
ise, as perhaps, the trials of Bullowa, Chess and Friedman ® intimate 

Summary and Conclusions 

1 The pneumonia of Friedlander’s bacillus is an uncommon infection, 
occurring once in every hundred pneumonias 
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2 The mortality of this disease runs high, attaining a rate close to 
82 per cent 

3 The clinical and histological characteristics of the pneumonia aie 
enumerated and discussed 

4 The different types of Friedlander’s bacillus aie found in pneumonia 
m the following proportions Type A, 64 per cent, Type B, 14 per cent, 
Type C, 7 per cent, and Gioup X, 15 per cent 

5 Type A appears to be the most virulent and fatal form of Fnedlander 
infection 

6 Possibilities of specific treatment aie discussed, with the recommenda- 
tion that specific antiserum be given experimental trial 
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WEIL’S DISEASE; REPORT OF THREE CASES, 
INCLUDING THE MORBID ANATOMY 
OF ONE CASE, AND A BRIEF 
REVIEW OF THE PERTI- 
NENT LITERATURE-’ 

B} JoKL J WiiiTi:, M D . F A C P , and John V Prevost, M D , 
Philadelphia, Pcmisylvama 

In 1886, H A Weil ^ described a syndrome characterized by the sudden 
onset of prostration, feAer, myalgia, jaundice, hemorrhagic tendencies and 
renal damage A\hich, today, is known by his name Inada and Ido" dis- 
covered the spirochete m the liver of a guinea pig, inoculated with the blood 
of a patient suffering from the disease m 1915, and believed it to be the 
causative agent They succeeded m isolating and culturing the organism 
and named it Spiiocheta ictcrolmnoi rhagtea The following year Inada® 
and a group of Japanese reported extensively on the etiology and mode of 
infection of this disease In 1918, Hideyo Noguchi ^ classified the organism 
under the genus Leptospira, as he had proposed in a previous report,® retain- 
ing tlie nomenclature icteiohemorrhagica set fortli by Inada® Other syn- 
onyms for the disease include infectious jaundice, spirochetal jaundice, 
spirochetosis icterohemorrhagica, spirochetosis and recently the term lepto- 
spirosis ® has been used to include the mild type of W eil’s disease, most fre- 
quently seen in the United States 

The disease has a world-wide distribution as would be expected since the 
Leptospira is an ubiquitous organism ^ However, relatively few cases have 
been reported in this country probably because the disease remains unrecog- 
nized m the majority of cases In 1922, Wadswoith® reported the first 
proved case on the North American continent Gaines and Johnson re- 
viewed the literature on the subject and contributed seven cases from Col- 
orado in 1937 They were able to collect 13 cases, published prior to then 
cases, reported from the states of New York,^“ Virginia, District of Colum- 
bia, “ Pennsylvania,^ California “ and Massachusetts^® Since 1937 we 
have succeeded in finding four cases reported from New York and Texas,^‘ 
making a total to date of 24 cases reported in the United States An 
epidemic of this disease was the subject of a preliminary report from Detroit, 
Michigan , and personal correspondence with the Pennsylvania State Board 
of Health revealed four separate outbreaks of a mild type of Weil’s dis- 
ease m the mining areas of this state during the past year Recent reports 
from all parts of the world are too numerous to include 

* Received for publication January 31, 1940 

From the Medical Service of U S Naval Hospital, Philadelphia, Pa 
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In this paper we wish to report tliree proved cases of Weil’s disease, in- 
cluding the morbid anatomy of one case, briefly review the subject, suggest 
that a method, previously described for obtaining adequate darkfield prepa- 
rations from gonorrheal discharges, may be applied to routine darkfields on 
jaundiced patients , and discuss some of the interesting aspects of our cases 
as compared to other reported cases 

Case Reports 

Case 1 B F was a married, white, Hebrew male, aged 39, resident of Phila- 
delphia and a laborer on a W P A quarry project until October 1, 1937 on which 
date he experienced an acute onset of chills, fevei and severe prostration The fol- 
lowing day he noted a yellow discoloration of his skin and eyes, began to have mild 
nausea, epigastric discomfort, geneial malaise, anorexia and myalgia During the 
next few days, tlie jaundice increased and was accompanied by generalized pruritus, 
his urine became dark in color and his stools acholic The past medical and family 
history was negative He was admitted to the Medical Seivice as an ambulatory pa- 
tient October 10, 1937 and was recorded as being a well nourished, slightly icteric, 
middle aged male weighing 154 pounds Slight tenderness to palpation in tlie epi- 
gastrium, a tendef and enlarged livei whose edge extended tluee inches below the 
right costal margin and a questionably palpable spleen were the only positive physical 
findings on admission 

Initial laboratory studies levealed the blood Kahn, sedimentation late, coagula- 
tion time, bleeding time, erythrocyte fragility, total erythrocytes and leukocyte counts, 
hemoglobin and Schilling differential to be negative or within normal limits Ab- 
normal findings included uiine bilirubin, blood icterus index of 50, blood bilirubin 2 mg 
per 100 cc and a qualitative Van den Bergh which gave a diiect immediate reaction 
A gall-bladder drainage was positive for bile pigments, negative for cholesterol crys- 
tals, contained a few erythrocytes, leukocytes and bacterial clusters in each of three 
specimens taken in the routine manner 

During the ensuing days of October, the patient lan a slight elevation of tem- 
perature but showed some clinical improvement The urine became lighter, the stools 
darker in color The icterus index fell to 45, the leukocyte total and differential count 
remained normal, but trjthrocjtes and hemoglobin fell gradually to 3,870,000 and 75 
jier cent respeclnely On October 26, darkfield examination of the blood serum was 
positiie for Lcplo^pv a, while a similar examination of the mine was negative 

Two da\s latei, the patient complained for the first time of a sharp, knife-like 
pain .icross the right diaphragm, which lasted five minutes and suggested biliary colic 
Following this, he continued to have epigastric distress, and on November 12 a single 
roentgenogram of the abdomen showed the liver and spleen to be enlarged, the edge 
of the h\ei extending down 2 cm below the crest of the ileum, but no shadows sug- 
ge'^tmg biliari or renal calculi w'erc noted During the early part of November, the 
icterus index rose conicidenlalli with epigastric distress, attaining a level of 75 for 
the first two weeks The urine became highh colored and the stools varied m color 
from d.irk brown to light \elIou at nitenals of seieral dajs The leukocyte count 
rose to 11,100 with a slight shitt to left in the Schilling hemogram On No\ember 
25, the patient suffered an attack of tipper abdominal pain clinically resembling 
biliary colic The patient continued to hate attacks of biliary colic, of increasing 
‘Joierity, on each of four succeeding days and tlie icterus index rose to 150 At this 
tune It was felt that there w.is some common duct ohstruction which required surgical 
intcnention though a po'iftnc agglutination tc''t for Leptospira was reported from 
'I he United States \a\al Metlical School on thic datt On December 1, 1937, a 
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diolccNStogastrostomj was performed through a high right rectus incision The 
operati\c findings were recoided as follow's “Liver enlarged, spleen enlarged three 
times its normal size Gall-bladder w'as distended with about 150 cc of thick, granu- 
lar, dark red, hemorrhagic material w'hich coagulated upon removal The head of 
the pancreas w'as soft No stones were palpated in the gall-bladder or biliary ducts” 
Darkficld examination of the material aspirated from the gall-bladder at operation, 
was positnc for Lcpiospiia The patient lesponded w’ell to the operation, the icterus 
index falling to SO, w'lthin 10 daj’s Operative convalescence was entirely uneventful, 
and during the next three montlis the patient appeared to be impioving, though the 
icterus index \iiried between 37 and 86, averaging about SO On March 22, 1938 
daily intramuscular injections of liver extract w’ere initiated and the patient responded 
shortlj thereafter with a gradual rise in erjthrocyte and hemoglobin values, wdiile the 
ictenis index progressively decreased, achieving a normal value of 6 on May 18 for 
the first and onlj time during his hospitalization The patient felt greatly improved 
and clinically appeared to be w'ell 

Earlj in June, a sudden unexpected and unexplainable change occurred, the pa- 
tient began to fail, the erjthrocytes and hemoglobin began to decline, the leukocyte 
count rose with increasing shift to the left, and the icterus index value gradually in-« 
creased to 25 The end of June found each of these values continuing their respec- 
tive rise or decline in the same direction, though there was less shift to the left m the 
Schilling hemogram On July 2, 1938, the patient began to pass dark red blood by 
rectum and became edematous The melena continued during the next four days, 
when he began to vomit blood as well During this time, the erythrocyte count 
reached a level of 750,000 witli hemoglobin of 10 per cent, the leukocytes rose to 
27,700 and exhibited a shift to the right The icterus index attained 75 Direct blood 
transfusions w'ere given on alternate days in amounts of 500, 500, 750 and 750 c c , 
but the patient failed to respond and expired July 17, 1938 following an illness lasting 
nine months and 17 days 

A necropsy was performed with the following gross findings The tissues were 
bile stained and edematous Both pleural cavities contained about 200 cc of clear, 
straw colored fluid, and the lungs were edematous, the right weighing 800 and the 
left 840 gm The heart w'as slightly bile stained, the myocardium pale, and the right 
ventricle slightly dilated The abdomen was filled with a greenish ascitic fluid The 
gastrointestinal tract was filled with partially digested blood and the entire mucosa was 
covered with petechial hemorrhages The stoma of the cholecystogastrostomy was 
intact and admitted one finger, the gall-bladder was filled with soft blood clots The 
common duct w'as patent The liver was considerably enlarged, weighing 2,775 gm , 
dark green in color and rather firm in consistency On section, the surface suggested 
marked biliary cirrhosis An abscess 6 cm in diameter was discovered in the left 
lobe and distended both the superior and inferior surfaces, on section, it was found 
to be well encapsulated Cultures from the abscess yielded Escherichia colt The 
spleen weighed 300 gm , and appeared normal The kidneys were pale, edematous 
and bile stained , the right weighed 190 gm and the left 200 gm 

Microscopic examination of sections from the above organs revealed the follow- 
ing findings The liver showed an ascending cholangitis with periductal fibrosis and 
infiltration of round cells about the afferent vein and biliary radicles The bile ducts 
in these areas showed proliferation and budding The liver cells varied in size and 
bile content, those about the afferent vein contained the most bile The nuclei were 
vesicular and varied in size and number, often two or three being present in a single 
cell A small amount of fatty infiltration was observed about an occasional afferent 
vein Several miliary abscesses, as well as areas of focal necrosis, were noted The 
latter had a central and mid-zonal distribution What was thought to be an abscess 
was an extensive area of necrosis well encapsulated by fibrous tissue, and adjacent 
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pressuie neciosis of h\er cells Extensive fibrosis in this locality was of the nodular 
type 

Except for an occasional group of necrotic epithelial cells, the surface of the gall- 
bladder mucosa was completely eroded The surface was covered with a necrotic, 
hemorrhagic, fibrinous exudate which contained relatively few leukocytes The 
lamina propria was swollen and tightly packed with eosmophiles and wandering phago- 
cytes The lower layers had undergone extensive fibrosis and hyahmzation The 
muscle cells showed focal degeneration, selective vacuolization and hyahmzation 

The tubules of the kidneys weie dilated and contained varying amounts of 
albumin The tubular cells were swollen, necrotic, and occasionally contained 
globules of bile The glomeruli appeared quite normal, but were often surrounded by 
interstitial fibrosis and edema 

The sheathed arteries of the spleen were unduly prominent No Malpighian 
corpuscles persisted, but occasional minute collections of lymphocytes were noted The 
entire organ was involved in a diffuse fibrosis The sinusoids were packed with ery- 
throcytes, 1 ound cells and hemosiderin bearing phagocytes 





1 * 11 . 1 Diagrammatic illustration of the 
the rats, studied in case 2, ^\ere obtained 
the left 


area m Williamstown, New Jersey from winch 
ine garage m which the patient worked is at 


Jl« ifoina "as very edematous, and nothing remained except 
a delicate reticulum in tvlncli small deep staining lymphocytes were sparsely enmesh^ 
.\o prtttiar, or secondary follicles existed The collecting sinusoid conteined con- 
siderablc numbers of hemosiderin bearing phagocytes 

The pancreas exhibited slight periductal fibrosis Several small capillary hemoi- 
rliages in the islets of Langcrlians A\ere observed 

The heart muscle ^\as edematous and the cell stnatipns indistinct Occasional 
selectue ^acuollzatIon of mdnidual cells uas noted 


The lungs were edematous and «:howed a terminal p.atchy bronchopneumonia 
The adrenals showed lipoid depletion but no evidence of hemorrhage 
Unfortunateh sections from the gastrointestinal tract were not taken 
Case 2 P W S vas a married, white male, aged 46, who was a resident of 
Wilhamsiown, New Jersey (approxim.itcly 20 miles from Philadelphia) This town 
had a piped water suppl\ hut no sewerage sjstcm, most dwellings and places of busi- 
ness u^ed co\ercd ce*«‘rpf>oIi- outhou'.t'> The p.iticnt worked .it .i garage situated 
in a lni‘*incss block with four other buildings, as shown in figure 1 Numerous rats 
wore scon in .nil areas and buildings situated within the hlotk 
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Foi be\eral weeks pnoi lo the patients illness tlieie had been heavy i.iins in 
that vicinitj and water had accuniiilated in the cellars of the buildings The garage 
had a heater pit wdiich the patient was required to hail out almost daily, at a time 
when he had several abrasions on his hands, wdiidi weie in evidence on admission 
He noted that the one on his tliumb was especially indolent in healing 

On March 13, 1939, he experienced anoiexia, w'eakness and malaise and the fol- 
lowing daj, had a rather sudden onset of chills, slight fever and moderate prostration 
Two dajs later his skin became yellow and his urine dark in color During tlie next 
tew days his sjmptoms abated but, on March 20, the fever and piostration returned, 
the jaundice increased, the urine remained dark and his stools became clay colored 
He developed a marked pruritus w'hich caused him to scratch himself These scratches 
bled freely and purple lumps raised up about the abrasions Again the fever, prostra- 
tion and other symptoms receded though the jaundice remained the same He w'as 
admitted as an ambulatory patient to the Medical Sei vice on March 24, 1939 On ad- 
mission, he had a temperature of 99° F , the skin and sclerae were moderately icteric 
and there w'ere multiple scratch marks ovei tlie whole body with peculiar secondary 
inflammatory purple areolae about some of tlie lesions The left lobe of the liver was 
barely palpable and not tender The spleen w»as not palpable There were no othei 
positive findings 

Initial laboratory studies included tlie darkfield examination of the blood serum 
wdiich w'as positive for Leptospiia The icterus index was 35, the qualitative Van 
den Bergh biphasic, urine was positive for urobilin but darkfield negative The total 
erythrocj'te and leukocyte counts, hemoglobin, Schilling hemogram, erythrocyte 
fragility test, coagulation and bleeding time were witliin normal limits Guinea pig 
inoculations were made with the patient’s blood and with cathetenzed urine A 
specimen of blood was sent to the United States Naval Medical Scliool for agglutina- 
tion tests The patient was placed on a high carbohydrate, high vitamin, dietary 
regime and was allow'cd to be active about the ward At no time after admission did 
his temperature go above 100° F , he felt w^ell and complained only of pruritus Re- 
peated darkfields on the urine were negative, but a positive result was finally obtained 
on April 4 The icteius index gradually receded to 6 by April 20, reaching 3 on April 
26, rising again to 12 without any new symptoms and finally receding to normal at 
the tune of discharge The hemorrhagic inflammatory lesions gradually healed 
Daikfields on serum from these lesions were negative Darkfields on blood and urine 
on May 17 were both negative and the patient was discharged completely well A 
follow-up since that time found the man in good health 

The agglutination test taken on March 27 proved to be negative against the strain 
of Leptospira used at the Naval Medical School 

Both the inoculated guinea pigs appeared to be ill on the eighth day and died on 
the tenth day following the injections No jaundice was noted in either pig How- 
ever, they were light tan in color and it may have been overlooked 

Autopsy findings on the blood injected pig revealed a subcutaneous hemorrhage in 
the abdominal wall, the lungs were slightly hemorrhagic and there were two extra- 
vasations of blood into tlie superficial cortex of the right kidney The liver was not 
grossly abnormal, the gall-bladder was distended with lemon yellow bile Darkfield 
examination of the blood serum was positive, but the urine and bile were negative 

Autopsy examination of the urine inoculated pig disclosed "butterfly type” 
hemorrhages in the lungs, and the gall-bladder was distended with hemorrhagic bile 
The liver, spleen and kidneys were not grossly abnormal Darkfields on the urine 
were negative Darkfields on the bile showed an occasional Leptospira and those on 
the blood serum contained 2 to 3 organisms per oil-immersion field A Fontana stain 
of the pig’s blood serum showed Leptospira 

On March 29, 1939, a rat was brought in from the colony about the garage It 
had been caught in a trap and had been dead 48 hours Postmortem examination 



212 


JOEL J WHITE AND JOHN V PREVOST 


showed pulmonao hemorrhages, a yellow, speckled liver, and engorged kidneys 
Darkfield examination of a liver emulsion was negative for Leptospiia Sections ^f 
the lungs, liver and kidneys were made and were stained by Levaditi’s metiiod The 
cells of the renal tubules contained an occasional Leptospira 

On April 17, 1939, a live rat from the colony at Wilhamstown was obtained The 
rat was anestlietized with ethyl chloride, a piece of its tail was cut off, and darkfield 
preparations were made from the blood Examination of the preparations showed 
numerous Leptospiia which resembled those seen m the patient’s blood and in that of 
the guinea pig Preparations were being made to make further studies of tlie rat on 
the following day The rat survived the anesthesia and appeared well immediately 
after the darkfield preparations had been made, but it died that night and was not 
discovered for some time Darkfields on the blood, urine and liver emulsions of the 
dead rat were negative 

Case 3 MO was a healthy, single, dark complexioned white female, aged 19, 
who was studying art in Philadelphia She resided in the southern part of the city, 
where large vacant fields, formerly used as piggeries, surrounded her dwelling place 
On several occasions she had seen rats in the kitchen and dining room, bpt denied 
direct contact with them She did recall releasing a mouse from a trap some time prior 
to her illness and admitted nocturnal barefoot excursions to tlie kitchen 

On March 19, 1939, she developed anorexia, malaise, moderate prostration, slight 
chills and fever, which continued for several days On the fourth day, she began to 
have a dull pain and tenderness to palpation in the right upper quadrant These 
symptoms became more marked She developed a generalized pruritus and, on March 
26, It was noted that her sclerae were yellow During the next few days, tlie fever, 
malaise and prostration abated, but the jaundice increased, an icterus index reading on 
March 27 being 12 On April 1, the skin was definitely icteric, and she continued to 
have occasional attacks of right upper quadrant pain A blood count showed 4,150,- 
000 erythrocytes, 78 per cent hemoglobin and 5,300 leukocytes with a differential of 
44 pel cent neutrophiles of which 36 were segmented and 8 were band forms, 45 per 
cent lymphocytes and 11 per cent monocytes The blood sedimentation rate was 15 
mm 111 60 minutes 

Her urine became very dark and the stools clay colored She remained ambu- 
latory, but had a return of anorexia and malaise as the jaundice deepened On April 
4, the icterus index was 28, the qualitative Van den Bergh gave a positive biphasic 
reaction, and the Takata test was positive A darkfield examination of the blood 
serum on April 8, disclosed Leptospira, while a similar examination of the urine on 
April 10, was negative The urine was strongly positive for bilirubin but was other- 
wise negative A gall-bladder drainage, on April 17, 1939, contained a small amount 
of bile pigment and a few erythrocytes, leukocytes and epithelial cells in each of the 
three routine samples The icterus index continued to rise and was 75 on April 19 
On April 23, she began to run a low grade fe\er, had nausea, indigestion and a 
rather irritating cough She had lost 12 pounds since the beginning of her illness 
On April 26, she ^\as admitted to the Medical Ser\icc, where physical examination 
revealed marked jaundice of the skin, sclerae and mucous membranes as the only 
positive findings The liver and spleen were not palpable 

The icterus index attained a value of 150 for two readings over a period of seven 
days, during which time the patient became almost psychotic from the intolerable 
pruritus and the continual bronchial irritation and cough On April 4, intramuscular 
injections of liver e\tract were initiated, and the patient responded with immediate 
thiiical improvement, the icterus index falling to 100 on April 6 and to 30 on 
April 9 The cough and pruritus receded with the jaundice and she was discharged on 
April 20, 1939 convalescent, a follow-up showing complete recovery' with a recent 
no'rnal liver function test 
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While under sludj , this patient had a doubtful positive blood Kahn test, although 
theie IS no reason to suspect the possibility of luetic infection 

On April 12, two guinea pigs were inoculated with whole blood and with ca- 
theterired urine, obtained from the patient undei steiile piecautions Both pigs ap- 
peared to be ill on the seventh day The blood inoculated pig died on the eighth day 
and the urine inoculated pig died on tlie tenth day Both pigs showed typical post- 
mortem changes, with butterfly hemorrhages over the base of the lungs, hemorrhagic 
bile and congestion of tlie liver and kidneys Darkfields on the blood of both guinea 
pigs were positive for Leptospira 

Bacteriology, Epidemiology and Immunology 

The Lcptospiia are a genus of spirochetes, so named because of their fine 
coils, to quote Noguchi’s original description * “ the number of coils is 
greater m a given length than that of any spirochete hitherto known ” Their 
length IS variable from 3 to 40 mu, averaging about 9 mu One or more 
gentle undulations occur throughout the entire length The ends are sharp, 
and one or both may be semi-circularly hooked or formed as an eyelet Most 
characteristic is the highly motile end portion consisting of the last 6 to 8 
spirals which seem to flex on the organism Upon darkfield examination, 
one or both ends appear club-shaped, and the tightly wound coils may appear 
as chains of coccoid bodies This spirochete is quite active and usually takes 
an erratic course, with rotation and lashing movements of the extremities 
The organism may be stained by either Levaditi’s or Fontana’s method In 
these preparations the Leptospira appear much thicker because of the deposi- 
tion of silver salts upon their surface Readers who are unfamiliar with the 
identification of these organisms are referred to the reports of Inada ® and 
Noguclii^ which include numerous microphotographs of darkfield and 
stained preparations 

In the course of our investigations on cases 2 and 3, we found the method 
described by Friedman,®® for obtaining darkfield preparations of Treponema 
palhda from gonorrheal discharges, highly advantageous and satisfactory, 
especially for obtaining blood serum from the dead guinea pigs Briefly, 
the technic consists of obtaining the specimen in a section of ordinary capil- 
lary glass tubing approximately 10 cm in length, such as that used in routine 
coagulation tests After the specimen has been obtained, the opposite end 
from which the specimen was taken is sealed in a Bunsen burner The 
capillary tube is then placed, sealed end downward, in a centrifuge tube and is 
centrifuged for 5 to 10 minutes It is then removed and it will be found 
that the sealed end contains the cellular portion of the specimen This is 
broken off just to the serum side of the line demarcating the clear supernatant 
fluid from the cellular suspension A bulb from a smallpox vaccination set 
IS placed on the end of the capillary tube, and the clear, supernatant fluid or 
serum is expressed upon a cover slip, whicli is then set up in a routine manner 
This technic was used in the study of the patients, by taking the capillary 
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mentation rate In these |Mrpaiatitins we fruind more /.»7 »/oa/‘ 0‘4/ jxt luM 
than with ain olhei method when both prtpaiations were laKen from th< 
bame specimen at the same Imio \Vc reetanmend this method tor lontim 
darkfidd examinations on all jaundiced patunls 

Authontics \aiN as to the difikultj of ohtaininij enltiirts of rluse m^an 
isms The non-patho"cnic Lif>losf’tia biflrta maj ht (iiltnial on aiitoikutd 
suspensions of feces, to winch 5 jiei tent nutrient .ittar or i^elatin may he 
added * Noguchi ' recommended a medium consisting of rahhit serum one 
part; normal saline oi liinger's solution, three parts, and 0 5 pirt rahhil 
plasma, ccneicd w'lth a thin la\er of sterile p-iraOiii ml. foi the growth of 
Leptospira ictcrohemorrhaqico We were unable to obtain p»)siti\e eultures 
fiom our cases on the ordinar) blood and ascitic media 

Weil’s disease is cMdently contracted by infeetion rif the intact or abiaded 
skin from contaminated water ‘ A group of Japanese workers .iKo noted 
that the disease was common in w’et mines in which the workers went bare- 
foot, that It w'as endemic in regions with neutral or alkaline sod. but was 
rare or absent in dry mines or regions in which the soil was acid 'I he water 
IS beheced to be contaminated b} the urine of wild lats which are freqiientl) 
found to be infected with Lcptoipira icterohcmorrhaqica (Blumcr). Wild 
mice are not generally infected since their habitats arc not so closely asso- 
ciated W'lth w'aler, but they ma} transmit the disease 

In California, cases w'ere traced to the handling of dogs sufl'enng from 
“ yellow or Stuttgart’s disease ’ A survey of dogs suftenng from the dis- 
ease show'ed them to be infected w'lth cither Leptospira canicola or Leptospira 
ictei ohemorrhagica ® The disease caused by the former strain of Leptospira 
has been called Canicola fever, runs a much milder course, and is often 
without jaundice The transmission of Wed’s disease by dogs is an ac- 
cepted fact, having been proved in several cases Numerous epidemics and 
cases have been traced to bathing in sw'immmg pools, ponds or lakes 
Jeghers, Houghton and Foley ridicule the possibility of human carriers, but 
we feel that this is a definite means of contamination 

Infection w'lth Wed’s disease confers a definite and lasting immunity 
w'liich appears to be humoral in character The antibodies w'hich dexelop 
resemble those of a syphilitic infection to some extent since the Wasserniann 
leaction may become positive during an attack of infectious jaundice *" As 
criteria of infection, serological tests are not reliable because of the anti- 
genic variation of the many strains of Leptospira Antibodies have been 
demonstrated m the blood as early as the fifth day, but they reach their 
maximum development about the twenty-fifth day of the disease With 
their development, the spirochetes disappear from the blood and are found 
in the urine on the sixth or seventh day, persisting there as long as 40 to 60 
days, reaching a peak at about 25 days 
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Pathology 

The morbid anatom} is maiiil} concerned with the effect of jaundice and 
capillary 'damage upon the various oigans of the body After a study of 
the pathology of this disease, Dawson, Hume, and Bedson -® report that the 
principal changes are confined to the abdomen, especially the gastrointestinal 
tract, liver, kidney and biliary tract 

Any part or the entire gastrointestinal tract may be found peppered with 
petechial hemorrhages under the mucosal or serosal surfaces Large hemor- 
rhages into the wall of the intestines may occur and most commonly involve 
the duodenum The duodenum shows a definite inflammatory reaction,-^ 
usually most marked about the ampulla of Vater This affects that portion 
of the ductus choledochus within the duodenal wall, and it may become ob- 
structed due to the edema and swelling, secondary to the inflammation 

The liver is usually slightly enlaiged and bile stained,®® but otherwise is 
grossly normal It is never shrunken as in acute yellow atrophy Micro- 
scopically, evidence of biliar}' stasis is found about the central portion of the 
lobules Round cell infiltiations are scattered through the organ The 
nuclei of the liver cells are swollen and often number two or three m a single 
cell Bates ®® observed both focal and widespread necrosis of the liver 
parenchyma Numerous other obsen^ations have been recorded but these are 
not significant 

The kidneys are usually slightly swollen, bile stained and frequently have 
subcapsular hemorrhages of varying size In the majority of cases, the 
microscopic findings are confined to the tubules, though various degrees of 
focal and diffuse glomerulonephritis have been reported The cells com- 
posing the tubules are SAVollen and necrotic Various degrees of interstitial 
fibrosis and lymphocytic infiltration occur, and small capillary hemorrhages 
ai e quite characteristic 

The skeletal muscles, and moie rarely cardiac muscle, show^ varying 
amounts and degrees of punctate hemorrhages, focal degeneration, loss of 
stnations, and selective vacuolization of individual muscle fibers Round cell 
infiltrations are commonly seen A peculiar type of hyahnization of the 
muscle bundles, comparable though not resembling Zenker’s hyaline degen- 
eration as seen m typhoid fever, is considered quite characteristic of this 
disease 

The spleen is usually not enlarged Heavy deposition of hemosideiin 
and numerous monocytes containing phagocytosed erythrocytes are the most 
common microscopic findings 

Two cases terminating in acute hemorrhagic pancreatitis have been 
reported Various pathologic changes in tlie skin, lungs, adrenals and other 
organs are described, but these simply reflect the effect of capillary damage 
and jaundice in the respective organ 
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liiadji ' (lelnicd tlucc’ ''lathes in tin* apjUMrana of tlic clinical manifesta" 
lions of tins disease A fclnile oi first sUijc. second, the nteric add lumor- 
rhagic stage, and finally the conxalcscenl oi thi.d stage A dc.srrijition of 
the classical sxinptom** will he olTered hut the cases lepoited from the United 
States luxe larely conformed to these definite dixisions and haxe pre.senitd a 
much less atute piclme. 
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Code P = Present, palpable, or positive N = Not present, not palpable or negative 
- = Not mentioned or not performed R = Recovery D = Death 


Febrile Stage After an incubation period of about one xveek the febrile 
stage IS ushered in xvith the abrupt onset of chills, fever and severe prostra- 
tion These are folloxved by gastrointestinal disturbances and abdominal 
pain, nausea and epigastric colic being the most prominent of these symptoms 
Headache and myalgia are frequent complaints Occasionally, there is a 
cough, various cutaneous manifestations, and conjunctivitis, the latter being 
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conbidcrcd a chaiacteristic and important manifestation by numerous writers 
This stage lasts seven to eight days, the above symptoms giadually becoming 
less se^ ere as the second stage is approached 


Table II 


Posttivc Symptoms 
and Cimical 
Findings 


■ Jaundice 
Prostration 
Fever 

G I Complaints 
Nervous Symptoms 
■< Hemorrhagic Diathesis 
Myalgia 
Hepatomegaly 
Initial Chill 
Splenomegaly 
> Conjunctival Congestion 


% 

100 

100 

85 

85 

74 

63 

63 

59 

48 

18 

11 


r Darkficld Blood 52 


Stained Sections 33 

Guinea Pig Inoculation Urine 29 

Positive Diagnostic J Guinea Pig Inoculation Blood 25 

Procedures ' Darkiield Urine 7 

Guinea Pig Inoculation Mac Tissue 7 

Darkheld Bile 3 

. Guinea Pig Inoculation C-S Fluid 3 


Mortality 


40 


Ictenc or Tomc Stage Jaundice gradually appears m about 50 per cent 
of the cases, though it was reported m ail of the American cases (see tables 
1 and 2) A hemorrhagic diathesis occurs in a majority of cases, being more 
severe when icterus is present It may manifest itself in the skin, conjunc- 
tiva, gums, or piucous membranes of the gastrointestinal and renal tracts 
Marked weakness and nervous symptoms accompany the above manifesta- 
tions The liver becomes palpable and tender Splenomegaly is absent in a 
majority of cases and is considered not charactenstic of this disease It is 
during this stage that death most frequently occurs if the case is destined to 
terminate unfavorably 

Convalescent Stage This stage begins about the third week and is 
characterized by the regression of all symptoms and the gradual diminution 
in the intensity of the jaundice An after fever is seen in some cases and 
this may last from four days to three weeks Inada® believes this fever is 
caused by the disintegrating toxins during the height of the serologic 
immunity 

Attention is again called to the fact tliat the American cases have been 
mild, 10 to 20 per cent remaining ambulatory throughout the course of the 
disease A more practical description of the stages of this disease, based on 
laboratory findings, as related to clinical symptoms, has been proposed 
This allows a more labile concept in the time of appearance, duration and 
severity of the symptoms The first stage is characterized by the free cir- 
culation of Leptospira, by absence of humoral antibodies from the peripheral 
blood and by a lack of spirochetes m the urine With the beginning of the 
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‘Second slaire. liie nninhei of Lt (^lo^fura in ilie diniunvh atid {ht\ 

begin to appear in the iniiK. while the antibodies iiurt.ist in titd During 
the thud stage, tlie I.cf^tn^pira in the mine nie abnndani af tirst alter wliith 
ihev gradnall) diminish, but the\ cannot be found in the blood stitani ^\her< 
well developed antibodie.s ,ue now present. 'Ibis coiiription of the tlistase 
explains many of the disci epancies in the appearance ainl dniation f»f sign- 
and sjmplonis reported in the Amencan c.ises 

CiavicAi LAnoRAiom I’aoc i i>i in s 

I Daiklleld examination of blood, urine aiul bile 

It is recommended that the blood and urine be examined according t«) the 
stage of the disease Most authors claim that the Lt'/>toj,/^ira dis-appe.ir from 
the blood on the ninth d.iy, but this does not appear to be exacth true, since 
the organisms in the blood have been demonstiated as late as the sixty-first 
day'** On the tenth day, they begin to apjiear in the mine |iersisting there 
as long as 60 dajs. The demonstration of spirochetes m mine seems to be 
much more difficult than in blood We weie able to find tbe organism in the 
bile A method for obtaining adequate daikfield preparations was described 
earlier m this papei. 

II Guinea pig inoculation 

This is the usual and most satisfactory method of establishing the diag- 
nosis of infectious jaundice Five cc of whole blood, or spinal fluid, or 10 
c c of freshly cathetenzed urine are injected mtraperitonealh into guinea 
pigs After an incubation period of fi\c or six da}s the pigs become ill and 
heavily jaundiced The animals die m fiom sc^cn to ten days in most posi- 
tive tests 

Guinea pigs may become ill but may fail to succumb to the disease ; under 
these circumstances, they should be killed and examined on the tenth daj 

Postmoitem examination reveals jaundice of the skin and other tissues, 
petechial hemorrhages into the skin and muscles of the abdomen, beneath the 
peritoneum and m the gastrointestinal mucosa, most chai acteristic are the 
hemorrhages over the surface of the low^ei lobes of the lung, w'hich arc 
spotted m appearance and suggest the wung of a mottled buttei fly Acute 
congestion of and hemorrhages into the kidneys and adrenals are frequently 
encountered Leptosptw may be demonstrated m daikfield prepaiations of 
serum and liver emulsions They may also be found in tissue sections of the 
liver and kidneys stained by Levaditi’s method 

III Pfeiffer phenomena and immune guinea pig inoculation 

This method consists of mixing the blood or urine to be injected with an 
equal amount of anti-serum The mixture is tlien incubated at 37° C foi 
one hour, after which it is injected intra-pentoiieally as above After one 
hour, repeated examination of the peritoneal fluid obtained by sterile capillary 
tubes will fail to show Leptospira while they may be demonstrated in the 
control animals which wei e inoculated without anti-sei um 
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The adequately protected pigs sui\nc moie than 12 days but may die 
later, from the fouitcenth to the nineteenth day,"** while the unprotected con- 
trols die in from the five to twelve days with the usual postmortem findings 

IV. Blood culture 

Culture of the patient’s blood has been successful m the hands of some 
investigators Manteufel"** added 2 to 3 cc of blood to each of several 
sterile tubes containing 3 to 10 c c of stei ile, distilled water The tubes were 
then incubated three to four days at 25 to 30“ C , and he found that at least 
one of the dilutions would show the organisms by darkfield examination 
The Lcptospva will live in this medium for three to four weeks 

V Agglutination tests 

These should be attempted after the tenth day of the disease A titer of 
1/100 IS significant at this time During the next four to six days, it rises 
rapidly to 1/1000, after which the titer may attain a maximum of 1/10,000 
to 1/50,000 about tlie twenty-fifth day In acute cases, failure of the titer 
to rise above 1/300 should c&use suspicion as to the real identity of the dis- 
ease in question Following the convalescent period, tlie titer gradually de- 
creases and by the end of the first year readies a value of 1/300, where it 
remains rather constant for many years, if not throughout life This test 
is of great value m diagnostic surveys of cases suspected of previous in- 
fection It IS not entirely reliable in the acute cases because of the persistent 
antibodies in previously recovered cases and because of the antigenic va- 
riation in the strains of Leptospira 

The complement fixation test has been used with marked success by 
Gaehtgens®® who found equally good positive results when compared with 
the agglutination tests He claimed that the negative reactions were more 
clear cut with his method since the agglutination test with the lower dilutions 
IS often questionable 

Recently, a precipitation test®^ and an adhesion test®® have been de- 
scribed Advocates of the latter test say that it is more rapidly performed 
and more easily read than the tests now in general use As yet, none of the 
serological tests is available to all clinics, so most clinicians must rely on 
darkfield examination and guinea pig inoculations 

Treatment 

A theiapeutic serum is readily obtained by the immunization of horses 
or rabbits with cultures of Leptospira icta ohcmorrhagica The serum is 
effective m man up to the fifth or sixth day of the disease, when injected in- 
travenously in doses up to 60 c c in 24 hours Most workers agree tliat 
the serum lessens the severity of the disease by reducing the duration of the 
jaundice and tlie extent of the hemorrhages Others claim that the serum 
causes the blood to become free of spirochetes m a few days 

Reports as to the efficacy of convalescent serum vary, good results being 
obtained from sera which contain a high agglutinating and Ij-tic titer 
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Gnincs and JidniMm" tuMtvd Um patiints wtlh MMUin from ntciul) n*- 
cmvicd cases with jjckkI lesnlts hathcr tNju of ‘^irnin is induMttd, if a\ail- 
ahle, hut is dcluiiloly of hniitcd \ahu‘ 

Aiscnicals ha\o piovctl to he eif no \altic m ilu* llier.ijn of Wtd's dis- 
ease Thej have l^cen shown to he inenteti\e as L(.|Uo-sjuroelutictclal 
agents, though neoarsphenannne will cause the organisms to disappear from 
the blood.*^ The use of these drugs carries tin added danger of fnrthei 
injury to an aircad} damaged h\er 

Bismuth Vattcu A. a soluble preparation of bismuth, has hecn it‘-cd with 
success on cxpeiimcntal animals but, as \et, lias not been used on man ' 
Sjmptomalic treatment is, of course, a necessity iV high carboln drate, 
low fat, high ^ itamin diet is recommended Wc found coiisiderablt s\ mp- 
tomatic inipio\cmenl in seveial cases following the dad) injection of massi\c 
doses of liver extract 


PUOPHYT.AXIS 

Pievention of the disease is most icadiK achic\cd In improvement of 
hygienic conditions in endemic distiicts, contiol of rats, disinfection or drain- 
age of soil and w'ater being of primaiy importance IndiMdiial piccautions 
include suitable protection against skin infection Wani, Inada and Bacr- 
man, independently used methods of vaccination to establish acti\ c immunit) 
in endemic districts and strikingly lowered the incidence in main instances 
Active immunity on a laige scale is not piacticablc but is i ccommendcd for 
use in certain groups constantly exposed to the infection 

Discussion or Reporthd Cashs 

In eacli of oui cases the infection was definitely associated w'lth rats In 
case 2 we were able to demonstrate Leptospira in a living and dead rat from 
the immediate vicinity in wdiich the disease had been contracted So far as 
we have been able to determine, no other pi eviously reported American case 
has been traced directly to the source Case 1 w^as a W P A w^orker em- 
ployed on a project in an old quarry, as were both cases reported by Mulliol- 
land and Bray “ 

In all the cases the disease had an acute onset which caused the patients 
to go to bed for several days, dining wdiich time the acute symptoms grad- 
ually subsided as the jaundice became manifest Qiills, fever or prostration 
heralded the onset of the disease m eacli case These initial symptoms w^cre 
found 111 the majority of the American cases (Tables 1 and 2 ) On ad- 
mission, each of tlie patients w^as ambulatory and mentioned jaundice and 
pruritus as tlieir chief complaints The jaundice appealed from two to seven 
days after the onset and, during the course of the illness increased to a peak 
within two weeks, receded slightly, and then increased to a second peak some- 
what higher than the first, gradually disappearing thereafter In case 3 the 
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jaundice leappcaied dtmng the terminal phase of his illness ' Though much 
has been ^^rltten concerning Leptospiiosis without jaundice, every case so 
far 1 epoi ted m the United Slates has had icterus 

From the patient’s point of mow m each of oui cases, pruritus accom- 
panjing the jaundice was the most distiubing symptom In case 3 the itch- 
ing was so sc^erc that the patient almost became psychotic This symptom 
appealed to be the direct cause of the patient’s nervous manifestations In 
case 2 pruritus was the primarj cause of the only hemorrhagic lesions seen in 
this patient Other reports fail to mention this symptom or merely include 
It among the unimportant symptoms Control of pruritus will control the 
ncr\ ous symptoms m a majorit)' of cases 

A hemorrhagic diathesis appeared m case 1 nine months after the patient 
had acquired the infection and this seemed to be directly responsible for the 
patient’s demise These hemorrhages were traced to the gall-bladder mucosa, 
although the entire gasti ointestinal tract was peppered with petedual hemor- 
rhages 

Gastrointestinal complaints occui m 85 pei cent of the reported cases In 
case 3 these were limited to mild epigastric pain and nausea, but m case 1 
these s}mptoms occurred during the first few weeks of the illness, dis- 
appeared for several weeks and reappeared as a typical, seveie, biliary colic 
from the fifty-fifth to the sixtieth day, at which time it was believed that the 
patient had a complete obstruction of the bile duct At operation, no stones 
or other lesions were demonstrated, but a cholecystogastrostomy was per- 
formed, after which his acute symptoms subsided This has been observed 
in several other American cases m which the patients were operated on, one 
requiring a choledochoduodenostomy ** Evidently, these patients had an 
intramural, inflammatory process upon the posterior wall of the duodenum, 
which could not be demonstrated by an antenoi approach Similar lesions 
have been described by Dawson and others 

Myalgia was a prominent complaint, occurring m 65 per cent of the other 
cases but was seen only m case 1 and this was very mild 

Case 3 presented a severe, persistent cough toward the end of the second 
stage at the height of the icterus It was a most distressing symptom and 
prevented the patient from obtaining any rest There was some speculation 
as to the exact cause of this symptom, some believing it to be dUe to Lepto- 
spiia 111 the bronchi, while others attributed this manifestation to jaundice of 
the mucous membrane comparable to the pruritus which accompanies icterus 
of the skin 

Each patient noted, early in tlie disease, that his or her urine was dark 
and the stools clay colored Bile pigments appeared in the stools in amounts 
indirectly proportional to the rise and fall of the icterus index values 

Enlargement of the liver occurred m both male patients, but was absent 
in the female Case 1 exhibited the greatest enlargement which extended 
below the crest of the ilium and was associated with splenomegaly 
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Wc ^\cu‘ ahle to dcnKUistMtc I.t'ploKpint m ihi- hlootl of (mHi paiiciU l>y 
(Uukfiolcl csamuution and little diHunilt} was encoiintticd. A incthod f.icil- 
Ualin{^ tins proLeduie li.is hc'cn dcsciibcd All the cases tshihited orf,Mnisins 
in the blood after the ninth da%. whuh Is contiary to the tindini»s of Inada 
and others. They \\eit noted tJii the t\\cnty-si\th, elexeiilh and nineteenth 
da>s of the respective illnessc'. In the urine the were more dif- 

ficult to find and thc> ^\ele seen onK in the second case on the t\\cnt\-'>t.cond 
day of the disease In case 1 the contents aspiiattd fmtn the i^.dl-bladdi r at 
opeiation contained Lcpto'^f'ha ^\hlch A\ere deinonst rated in datkfield e\- 
annnation on the sjxtj -first day of the disease \tnonj; the lases lepoited 
in the United States, this is the fust case in winch Li ('to^l'ira ha\c been 
demonstrated in the bile 

Though the possibility of hninan earners h.is been doubted.*' wc feel it 
IS a real danger since Leptospira icicrohcmorrhaqiia hase been demonstrated 
m human feces and mine by Fingoni and Cappellani."*' and many cases In'ne 
been conti acted in sw'imming pools which arc well known to be contaminated 
fiom human sources In case 1 the terminal ])athology centeied about the 
biliary tiact wdiich may have been a rcsereon of infection 

Cases 2 and 3 w-eic proved by guinea pig inoculations of the blood and 
urine on the fourteenth and twenty'-fourth days, lespectnely All four jugs 
died w'lth typical necropsy findings, and Leptospira were denionstr.itcd by 
darkfield m each animal 

In the American cases the oiganisms have been demonstrated in the blood 
by various methods after the ninth day of the disease, peisisting as long as 
63 day^s® From the present concept that Leptospiia disappear from the 
blood as immune bodies appear, vaiiation of the length of time that the 
organisms are found in the blood is to be expected, since it is w'ell know n that 
some individuals develop immunity more or less rapidly than others, and vary 
as to the maximum immunity attained From these observations, the find- 
ing of Leptospiia in the blood after the ninth day is not unusual Most 
clinicians report difficulty in the denionstiation of Leptospira m the urine by 
darkfield, although textbooks would lead one to belieee that this is a simple 
procedure Guinea pig inoculations of iiime give much more satis factoiy^ 
results 

In all cases the leukocyte count showed little vaiiation Avhich could be 
attributed to the disease per se, and this is substantiated in 50 per cent of the 
repoited cases The qualitative Van den Bergh test gave a diiect, im- 
mediate reaction in case 1 while the leaction was biphasic m the other two 
It would appear that this test merely reflected the amount of jaundice present 
in each case since it was diiect during the periods of heavy jaundice This 
is substantiated in other tyqDes of icterus 

It IS interesting to note that the case in which a luetic infection could be 
least suspected had the only false positive Kahn leaction, as has been de- 
scribed by Manteufel"® This case is the third female to be leported in the 
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United States out of 27 lepoited cases The inaiked diffeiencc in incidence 
IS attributed to fewei occupational hazaids 

In case 1 the necropsy findings were quite typical of the patliology de- 
scribed by others, including the finding of extensive liver necrosis as reported 
by Bates The pathologic picture in this case reflects the duration and 
seventy of the man’s illness 

That this Inei necrosis might have lesulted m a primary hepatic failure 
111 the formation of prothrombin was suggested by Dr Albert M Snell of 
Rochester, Minnesota Under such ciicumstances, the hemorrhagic ten- 
dency might easily be explained upon prothrombin deficiency Unfortun- 
ately, studies of this nature were not pursued, but it is suggested that all cases 
should be studied thoroughly from this angle 

Massive doses of liver extract were found to be of great value m the 
symptomatic therapy of this disease The initiation of these injections was 
followed by a decrease in the icterus index values, which may, however, have 
been purely coincidental 

The general mortality from infectious jaundice thus far reported in the 
United States is 40 per cent, and our figure approximates this 

Summary 

Weil’s disease is endemic in the United States and should be given con- 
sideration in tlie differential diagnosis of all icteric cases In general, our 
cases resembled the cases previously described in this country The acute 
onset of chills, fever and prostration which gradually dimmish as jaundice 
and epigastric distress appear, should be a leading point in the consideration 
of this disease as a possible diagnosis The majority of tlie American cases 
are indirectly associated with a history of rat contacts We have traced one 
case directly to a colony of rats in New Jersey 

The application of a previously described method for obtaining adequate 
darkfield preparations has been suggested as a routine examination of all 
jaundiced patients The persistence of Leptospti a icterohemoi i hagica in tlie 
blood after the ninth day of the disease has been definitely established in 
previous reports, as well as in our cases The length of time that these 
organisms persist in the blood depends on the immunological response of each 
individual patient We believe we have reported the finding of Leptospua 
in the bile for the first time in the American literature and suggest the pos- 
sibility that the gall-bladder may act as a focus of infection and that the 
patient may become a human asymptomatic carrier of the disease Demon- 
stration of the Leptospira in the blood or urine by positive guinea pig inocula- 
tion IS adequate proof of tlie disease The agglutination test is not reliable 
but IS of confinnatory value 

The possibility that prothrombin deficiency may play a role in some of tlie 
hemorrhage manifestations of this disease has been suggested To date, 
no studies have been reported on this subject 

Liver extract is of great value in the symptomatic therapy of this disease 
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THERAPEUTIC STUDIES IN HYPERTHYROIDISM ^ 
l?y PM’i. SiAKU. M D , and Hkkm \N' Pomi , M D.. Chuacto. Illinois 

I'ou sc\cial }cais attoinpt*^ to suppress lupertlnundiMH In \.ui(nis nudi' 
canicnls h.ue been c.irned out in oui dime 'Piic i.ilion.ilc of tin*- piojeet is 
finnisbed by the occiniencc of spontaneous rcmisvions oaasionalK obsLi\td 
in tins disease and the pb\ siolop^ical deinonstr.ition of a elialone t\pe of 
medi.inisni in other endoenne relationships Of the latter, pituitary suppres- 
sion by estrogens, inbibition of lactation bj androgens, and estrogen neutral- 
ization 1)} piogestin, inaj be mentioned It would seem piobable, theiefore, 
that a physiological control of the over-active thyroid would be possible if ,i 
condition or substance acting as a chalonc for tbe tin roid could be discoicred 

I Sponiauenus Remission of Acute Piiciperal Hyperthyroidism 

Case 1 Mrs A L, aged 27 jeais, white, niained Ilei third pregiiaiicv tci- 
minated norniall) on August 29, 1935; she nursed her hahy Slie w.is fatigued and 
intolerant to phjsical exertion, hut did not ha\e distinct conijilaiiits until aftci an aaite 
sore till oat on No\ ember 25, i e , three months postpartum Aftei this the usual symp- 
toms of severe thyrotoxicosis w ere pronounced Amenorrhea associated w ith lactation 
w’as present The basal metabolic rate on December 26, 1935 was -f- 56 pei cent, pubc 
136, w'eight 115 pounds, on January 8 1936, the metabolic rate wa^ -{-54 per cent, 
pulse 100, W'eight 115 pounds She was ordered to wean hei baby on January 4, 1936 
No iodine was given The rapid subsequent fall of metabolic rate is indicated m 
figure 1 Menstruation occui i ed 31 days aftei cessation of nursing. i c , on February 
4, 1936 On Februaiy 14. aftei 41 davs, the metabolic i.ite was -j- 6 per cent, the 
pulse 68, weight 118 pounds Menstruation occuned rcgulaily at 31 day iiuer\als In 
May of 1936 a test of i esponsiveness to thyrotropic hormone was carried out as in- 
dicated No significant reaction occui red 

Interpretation It seems possible that a thyioid inhibitory mechanism w'as 
developed during the leadjustment from lactation to menstruation, that is, 
with the return of cyclic production of follicle stimulating pituitary hormone 
That this condition had a chalone effect upon the thyroid is evidenced by the 
failure of the thyroid to respond to effective doses of thyrotropic hormone 
(see Starr 1937 and 1940) This suggests that the sulDsidence of hy'pei- 
thyroidism was due not merely to the witlidiawal of thyroid stimulation, a 
mechanism entirely possible, but to active inhibition by a chalone mechanism 
that persisted m force for some months 

II Remission Associated with Gonadotropic Tieatment in Piibeity 

Case 2 Miss G DeF , a single Italian immigrant girl, 17 years of age, had lived 
in Chicago since the age of 7 years At the age of 10 thyroid enlargement w'as noted 
Her family physician administered Lugol’s solution for three months when she was 

* Received for publication August 5, 1940 

From the Department of Medicine, Northwestern University Medical School, Chicago 
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Fig 1 (Case 1) Mrs A L Example of remission of hyperthyroidism coincident with 
cessation of lactation and return of menstruation 



Fig 2 (Case 2) Miss G DeF Example of remission of hj pcrth} roidism coincident with 
treatment with chorionic gonadotropin and theelin 
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lf> ye.us of aiic When .Mlnmtcd to ilu* ui Stiuctulit’i ‘.lu luul lunl tio 

ichIihc for s«\ «nonth*« The tlivrowl was s\immtiicallv cnl.nrjitd (o a shshl (lejs'rtc Xo 
cxophthtihnic sipns wett piesent. the imKe nte was 1 M. Other netironnisnilar <\i- 
dentes of h\ pet tin roitlisjn wete pttsent. Mtiisttttatinij Ij.ai htin attd contintiu! 
reculai Tlic lirsi hasal tnetaholic tatc wai. *i 67 per eettt pttlsc 132, wttirhl 119 
pounds A control tate font da\s later, however, was ~j~3} per tint. |»u!s» 120, weiijhl 
121 pounds Antuitjin-S was pjixcn after inensts and thtehn hefotc menses 'I he 
dramatic suhsidcnce of h\peith\rojdtsm ts mdieatid in fitrurc 2 Wlun examined m 
Deccmhei 1933. 15 months after admission, the patient’s Iias.d met.ibolie r.ite was — *} 
per cent, the jnilse 76, weight 136 pounds She h.id no evidtnct of hjpertlnroidism 
and h.id beeu doniji factory labot fi»i eiirht montlis. 

Inter l^n'ldtum It scents possible that the fffuiadotrojiic action of the 
antcnor-piluitary-likc honnonc .in<l the inteiniitient use of theelin induced 
an endocrine thjtotd chalone niechanisni The piibert.d state nia\ he p.tr- 
ticularly favorable to this reaction Snbsetjnent experience was re[)orted 
(Stan and Patton) 


CliniCx\t. SlUOlLS 

III Desiccated Thyroid Comhtned tvith Lui/oI'k Solution 

The therapeutic administration of th}ioid to jiatients w’lth hjpcrthyioid- 
isni w'ho already Imc an excess of thjroid hormone m then tis'^ucs is, ne\ei- 
theless, plausible because of animal demonstration that substitiitioii therapy 
inhibits the gland of origin (thyroid atiophy) and suppresses the pituitary 
production of tropic hoimone for that gland (Kundy, 1928, Kuschiiisky, 
1933) 

Case 3 Mrs A S w'as observed in 1930, 1931 and 1932 (figure 3) Foe con- 
tiol metabolic rates fiom August 1930 to Febiuary 1, 1931 .iveraged +40 per cent 
On Lugol’s solution, wnthout thyroid, the late dropped to +28 per cent Lugol’s 
solution was continued throughout the remaining months of obscivatton Desiccated 
thyroid, 4 grains daily, was begun on February 7 After one month of this combined 
medication the metabolism was only + 32 per cent This suggests that the endogenous 
hormone was being reduced by the iodine solution as the exogenous thyroid w'as ac- 
cumulating Later, in April and May, the rate rose to + 58 per cent, as it may be su^i- 
posed that tlie patient’s thyroid was “escaping” from the Lugol s contiol At the 
time of tins increase the daily thyroid dosage was decreased to 2 gi ains and maintained 
at this level for tliree months, during whicli time the basal metabolism declined grad- 
ually to +35 per cent, a fuiUier i eduction in dosage to 1 giain daily was follow'ed 
by a gradual decline to +20 pei cent in Novembei 1931 Both medications w'eic 
continued until the middle of May 1932 Thiee w'eeks aftei the discontinuance of the 
thyroid medication the metabolism was + 26 per cent 

Case 4 Mrs J D , aged 32 years , typical hyperthyroidism with exophthalmos 
and amenorrhea She was observed on Lugol’s and desiccated thyroid for a year 
before successful thyroidectomy The control metabolism tests m March 1931 were 
+ 34 per cent on the seventeenth and +34 per cent on the twentieth Large doses 
of desiccated thyroid — 6, 8 and 4 grains a day — combined witli Lugol’s solution, were 
followed by an immediate drop, with a succeeding high plateau and, later, a depression 
which was finally succeeded by a recurrence when smaller doses of tliyroid were used 
The general course is similar to that in case 3 
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Case 5 Mis A P , aged 58 years, liad had a goiter for five years, wJiich had 
become toxic, witli definite symptoms of hyperthyroidism during tlie past two yeais 
She was observed from November 9, 1931 imtil February 19, 1932 Three control 
metabolic rates weie +41, +25 and +34 per cent No iodine was administered 
She was put on desiccated thyroid, 1 gram daily, on November 30, and this was in- 
creased to 3 grains a day on December 14 The basal metabolic rate dropped to + 26 5 
per cent on December 28 , tlie thyroid dosage was then increased to 5 grains a day and 
continued until February 19, 1932 The metabolic rate gradually dropped to +22 5 
per cent and her clinical symptoms improved considerably She then left the city and 
was not seen again 

Case 6 Mrs M C, aged 26 years, showed mild hyperthyroid symptoms witli 
slight suggestion of exophthalmos A control metabolic rate was + 30 per cent On 
June 19, 1931 she was placed on 6 grams of thyroid daily for three weeks, the basal 
metabolic rate rose to +48 per cent and she lost eight pounds in weight, although hei 
nervousness and emotionalism decreased somewhat On July 10 the thyroid dosage 
was reduced to 4 grams a day, the metabolic rate continued to rise, and on July 24 it 
was + 50 4 per cent, although she stated that she felt better The thyroid dose was 
again reduced — to 2 grains a day — and continued until October 5 , during this time the 
metabolic rate gradually dropped to + 6 5 per cent on October S and her symptoms 
improved markedly The tliyroid medication was then stopped and she was put on 1% 
grams of phenobarbital daily Throughout the month of October she continued to 
feel fairly well but during the first week of November she had an attack of influenza 
w'hich kept her m bed for 10 days Following this she became restless and could not 
sleep On Novembei 23, 1931 the basal metabolic rate was still only + 6 per cent, but 











Fig 4 (Case 4) Mrs J D Example of effect of prolonged lodmc and oral tlijroid 
medication in hyperthyroidism 

Fig 5 (Case 5) Mrs A P Example of absenct of addituc calorigcim. action of oral 
desiccated thyroid in hj'pcrthj roidism 


she complained of diariliea, sleeplessness, ner\oiisness and, especiall\. marked exoph- 
thalmos In fact, the exophthalmos was the dominating and most interesting featinc 
in this case When the patient was first seen there was only a suggestion of exoph- 
thalmos, although basal metabolic rates of -f 30 and -f 48 pei cent ^\ ere found, but, in 
spite of a gradual decrease in the metabolic rate and marked general impi ovement, the 
exophtliahnos became progressively worse and a thyroidectomy was adMsed and per- 
formed in November, in spite of the normal basal metabolic rate and rather mild sub- 
jective symptoms, mainly liecause of the progressive exophthalmos 

Case 7 Mrs K T , aged 35 yeats, was under observation in oui clinic from 
August 1931 until January 1935 When first seen she presented typical symptoms of 
hyperthyroidism, with definite eye symptoms , the basal metabolic rate was + 44 per 
cent On August 10, 1931 she was put on Lugol’s solution, 20 drops, ,ind thyroid, 6 
grams daily, and placed on a high caloric diet This tieatment was continued until 
September 18, 1931, when the thyroid was reduced to 3 grains and Lugol’s to 10 drops 
daily, there had been little change in the metabolic rate since the beginning of tieat- 
ment but the subjective symptoms had impioved considerably When seen on Sep- 
tember 24 she complained of having suffered fiom severe headaches for a week, and 
the thyroid was again increased to 6 grains a day On Octobei 2 the basal metabolic 
rate was -f- 57 per cent, but the headaches had disappeared This treatment was con- 
tinued until October 9, when the thyroid was reduced to 3 grains and the Lugol’s 
reduced to 15 drops daily, and whole pituitary, 3 grains a day, was added She fdt 
much better, although the metabolic rate rose slowly to -f-49 pei cent on October 16 
and to -}- 58 per cent on Decembei 21 The pituitary was discontinued on December 
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Fig 6 (Case 6) Mrs M G Example of falling basal metabolic rate and progressive 
evophthalmos with oral desiccated thyroid in hyperthyroidism 

Fig 7 (Case 7) Mrs IC T Example of effect of prolonged iodine and oral desiccated 
thyroid in hyperthyroidism 


7, and the thyroid was again reduced to 4 grains daily She gained weight and con- 
tinued to work hard in spite of the increasing metabolic rate On December 28 the 
tliyroid dosage was reduced to 2 grams a day and continued at that amount until 
March 1, 1932, when all medication was stopped The metabolic rate rose to -j- 64 pei 
cent on March 21, and her subjective symptoms became aggravated She was then 
put on Lugol’s, 15 drops daily, and on a 2 per cent sodium fluoride solution, 30 drops 
daily These were continued until April 11, at which time the thyroid gland seemed to 
be reduced in size but firmer in consistency, with a bruit over both lobes The Lugol's 
solution was then increased to 20 drops daily The patient did not return to the dime 
until January 15, 1935, after an interval of nearly three years She stated that during 
the year 1933 she gained weight up to 138 pounds (her weight on March 28, 1932 was 
only 108^4) and felt very well and perfectly normal until May 1934 Her home sur- 
roundings were also much better during that peiiod In May 1934 she had an attack 
of some stomadi or gall-bladder disease lasting about three weeks, during which tune 
she lost 16 pounds She said that she had been taking Lugol’s, 20 drops daily, from 
September 1934 until three weeks before she returned to the dime, and that she had not 
felt any different since stopping the Lugol’s Examination on January 15, 1935 
showed no evidence of toxicity, her weight was 134% pounds, the pulse 92 There 
was no tremor The thyroid gland was smooth, enlarged, firm and symmetrical, the 
skin warm , she was then in the seventh month of pregnancy 

Comment Cases 3, 4 and 7 indicate the persistence of hypertliyroidism 
when large doses of iodine and desiccated thyroid are combined Variations 
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jn the niL'taholiMii tne\ h>n}; jnndfKtti tmu* jncM'tU JUfKliluatinns of iIk* ti-'U.u 
course of hyiu*ilhyi<M<li<»n uiulci lotlim (St. in (Vims 3 .nul 6, 

lupertln rouHsin tic.ilcfl with tU‘''itTat(‘(! tln»oi<l uithoiit lodiue, ,mc cMm- 
oidiuan In cm^'C 0 the metabolic late was i.iiscd fiom } dO to 50 per 
cent b) massi\e initial thyioid niedication and withdraw'al was followed by 
1 emission, but this eftect was accompanied b\ an metcast of exophthalmos 
which, of itself, wai ranted tbyi oideetom> Case 5 was not followed to coii- 
clnsion The contiol rates of -r dO, ~1- 25 and -r 3d per cent aie satisfactory 
Cradiial mciease of ilnioul meditation was not followed In iiicreasetl basal 
metabolic lale 

IV Effect of Thyrotropic Ilonnoue in llypcrthyrouiusni 

All pitnitar}' extracts contammg the various- pituitary tropic iiorniones 
tend to develop a specific imnuiiiity when used in animals for a prolonged 
period of time Whether this immunity is brought about by the piesence 
of specific antihormones m these extracts, as suggested b} Colhp, or b} spe- 
cific antibodies de\ eloped b) the protein impniitics of the extracts, is still 
a disputed point That such an immunity docs de\ elop has been w'ell estab- 
lished by numerous investigators and may be said to ha\e been generall} 
accepted How'ever, the role of the th}rotiopic hoimone, both in the de- 
velopment and m the com sc of human h) perlh) roidism, has not been defi- 
nitely established In the cases presented here we ha^e attempted to in- 
fluence the course of human hyperthyroidism by injecting varying doses of 
thyrotropic hormone with the object of de\ eloping an immune state ant.igon- 
istic to the disease 

Case 8 Mrs J A , 55 years of age, came to the clinic with an iiulefiinle story 
concerning her thyroid disturbance She stated that she was not ner\ous, had no heart 
consciousness and no excessive perspiration, but had noticed a small goiter, she had 
lost some weight as a result of dieting The effect of Lugol’s on the basal metabolic 
late was rather questionable, as indicated in figure 8 Fiom March 11 to April 23 she 
received no specific medication except cod-hver oil and phenobarbital, bo'h of which 
were discontinued on the latter date On May 29, 1935 she w'as given antuitrin -T,* 
% c c for four days , unfortunately, the immediate effect was not measured The 
basal metabolic rate on June 18 was 4" 38 5 per cent, although she stated that she felt 
better than before the injections One-half cc of antuitrin-T w'as given daily from 
July 10 to 16, on July 17 the metabolic rate was -j- 58 per cent, but the patient had no 
complaints, she was given elixir of phenobarbital which she continued to take until 
August 13 At that time she felt very well and all medication was stopped The basal 
metabolic rate on October 11, 1935 was -j-26 per cent, the pulse 72, she had no com- 
plaints whatsoever She returned to the clinic on July 15, 1937, when her basal 
metabolic rate was 27 per cent, without subjective symptoms A tliird test of re- 
sponsiveness to thyrotropic hormone was made Basal metabolic rates on July 15 and 
29 were -1- 27 and -J- 20 per cent respectively Six injections of 1 c c each were given 
from August 11 to 18, 1937, the metabolic rate on August 19 was 4-29 per cent, in- 
dicating non-significant variations in tests 

* Generously furnished by Dr E. A Sharp, Parke Davis & Company 
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Fig S (Case 8) Marked response to thyrotropic injections in 1935, absence of response to 
double the dose in 1937, suggesting development of chalone 


Comment Response to thyrotropic injections in July 1935, from an 
average control rate of + 40 to + 57 per cent indicates lack of chalone as 
compared to the non-significant reaction in August 1937, when the clinical 
course was approaching recovery 

Case 9 Mrs E G , aged 37 years, presented herself at tlie clinic on February 2, 
1936, witli a large pulsating thyroid and subjective and objective symptoms of hyper- 
thyroidism The control basal metabolic rates were -f- 59 2 per cent on February 29, 
-f- 44 per cent on March 10, and + 62 per cent on March 21 On March 24 she was 
placed on Lugol’s solution, IS drops three times a day, phenobarbital, 3 grains a day, 
and antuitrm-T, 2 c c daily This treatment was continued until May 16, 1936 (when 
the patient left tlie city for a vacation) with exception of the phenobarbital which was 
discontinued on April 7 During this period the basal metabolic rate fluctuated be- 
tween -f- 34 and -|- 45 per cent and her subjective symptoms improved considerably 

On June 1 she returned, stating that she was feeling fine and had gained about 20 
pounds in weight The basal metabolic rate on that date was 32 per cent, the pulse 
96 She was again put on antuitrm-T, 2 c c daily The metabolic rate on June 9 
was -f- 58 per cent and on June 20, -f- 32 per cent On the twentieth she returned to 
work, feeling very well The antuitrin-T was continued daily until July 22, after 
whicli 4 cc weie given once a week, tlie weekly injections were continued until 
October 3, and when last seen on February 7, 1939, she was still taking the Lugol’s 
solution There was a definite remission, both subjectively and objectively, the basal 
metabolic rate fluctuated, but at a much lower level, i e , between 10 and -f- 15 per 


LUGOL’S 


Figs 9 and 10 E\aniples of effect of prolonged trcatinciU wjtli tli>rotropic hormone 
and iodine in hyperthyroidism Note figure 11, that marked response to thjrotiopic in- 
jections occuricd in November 1934, August 1935 and September 1935, suggesting absence 
of clialone 


cent She stated that she held a job which required much activity, walking and stair- 
climbing 

Case 10 Mrs P G, aged 44 years, piesented a definite hyperthyroidism with 
slight exophthalmos Two control basal metabolic rates svere -f-45 per cent on Janu- 
ary 24, 1936, and -f 56 per cent on February 4 She w'as placed on a high caloric diet, 
milk, and tincture of belladonna , this was continued until March 2 when the metabolic 
rate was +36 per cent and the pulse 90 She w'as then put on antuitrm-T, 2 cc 
daily, and Lugol’s solution, 5 drops three times a day On tins treatment the metabolic 
rate first rose to + 48 5 per cent, then gradually declined to + 36 5, + 31 5, and finally 
to +23 per cent on April 13 After five weeks of treatment she seemed less toxic, 
the tremor disappeared , she ate and slept well , and the tliyroid gland seemed smaller 
and harder The antuitnn-T injections were stopped on May 27, started again on 
June 2 and continued throughout June, July and August Although her subjective 
symptoms practically disappeared, the basal metabolic rate fluctuated between +11 
and + 40 per cent, and the pulse between 80 and 100 On September 8 the antuitrin-T 
injections were discontinued and tliyroidectomy was advised, the basal metabolic rate 
at that time was + 35 per cent On September 15 she reported that she did not feel as 
well as she had while taking tlie antuitnn-T A thyioidectoniy was performed on 
October 22 

Case 11 Miss D H, aged 34 years, gave a history of thyroid disease at ii- 
regular intervals since 12 years of age The degree of hyperthyroidism on admission 
to the clinic in May of 1934 was mild Observation and treatment with various 
amounts of theelin and antuitrm-S did not lead to remission The general average of 
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Fig II Examples of effect of prolonged treatment with thyrotropic hormone and iodine 
m hypcrthjroidisra Note figure 11, that marked response to thyrotropic injections occurred 
111 Novemter 1934, August 1935 and September 1935, suggesting absence of chalone 


basal metabolic rate determinations from May to November was 4-25 per cent 
Antuitrm-T, 1 c c daily for eight days, produced a sudden aggravation of symptoms 
and a rise of metabolism to 4- 55 per cent Lugol’s solution was immediately started 
and continued for five months When the rate had returned to 4-29 per cent 
antuitrin-T, 1 c c every other day, was given for four montlis No inhibitory effect 
was produced Lugol’s solution was discontinued Two months’ treatment witli 
antuitrin-T alone did not produce a sustained elevation of metabolism, but after a two 
week interval seven injections produced a rise of metabolic rate from 4 30 to 4 52 per 
cent 

This case demonstrates the exaggerated responsiveness of the hyper- 
thyroid patient to thyrotropic hormone and that Lugol’s solution will protect 
the patient’s thyroid from the thyrotropic hormone Moreover, prolonged 
treatment intermittently from December to September with thyrotropic hor- 
mone did not create antihomione which would affect the disease process or 
diminish the response to injections 

Case 12 Mrs W R , aged 29 years, presented herself on October 1, 1935, with 
a fairly well established hyperthyroidism, with slight exophthalmos She gave a his- 
tory of previous attacks of thyrotoxicosis followed by remissions Three control 
basal metabolic rates of 430, 4-41 and 430 per cent were obtained On Novem- 
ber 12, 1935 she was placed on Lugol’s solution, 10 drops twice a day, this Avas con- 
tinued throughout the entire course of treatment Two weeks after starting the 
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Fig 12 


LUGOL’S 


(Case 12) ^Iiss W R Example of subsidence and recurrence of bj pcrtliyroidism 

during iodine treatment 


' Lugol's theic was a definite iodine remission, and the basal metabolic rate on No- 
vember 26 was — 0 5 per cent On the same day antuitnn-T, 1 cc twice daily, ^\as 
added to the treatment and continued until Decembei 24, it was .igain given’ from 
Febiuary 27 to April 14, 1936, and fiom June 10 to July 25 The basal metabolic 
rate fluctuated very markedly, as indicated in figuie 12 On July 25. 1936 she stated 
that she felt very well but was tremulous when nervous The pulse w'as 100, the 
thyroid firm and nodular The general impression was that the thyrotoxicosis wms 
under good control but not eliminated Antuitrin-S, 1 c c daily for seven days, w'as 
then given m place of the antuitnn-T On September 17, 1936 the basal metabolic 
rate was -|-21 per cent, on October 28 it w'as 4-44 5 pei cent When seen on Maich 
6, 1937, the pulse was 92 and there w'as definite exophthalmos of the left eye, and 
maiked tiemor Operation was advised, and a thyi oidectomv w'as pei formed on Apiil 
5, 1937 

Coinment Patients 10 and 11, given prolonged tieatinent with thyio- 
tropic hormone, were not benefited Patient 12, given thiee couises of 
thyrotropic injections, each of a month’s duration, at intervals of two months, 
was not controlled Patient 9 gradually improved, as will some cases on 
iodine alone Patient 8, m whom the disease very gradually and spon- 
taneously subsided, apparently developed non-responsiveness to thyrotropic 
hormone as the disease regressed, in contrast to patient 11 who was still 
responsive after nine months of injections, when the disease was progressive 



T11LRA1?I:UTIC STUDIES IN HYPERTHYROIDISM 


237 


The Effect of Oval inn and APL Hoi monc Injections 

Three examples of the effect of ovarian and anterior pituitary-hke hoi- 
inone therapy may be given as a commentaiy on eailier results (Starr and 
Patton, 1935) 

Case 13. AIiss J S , aged 19 years Thyrotoxicosis was severe but of only four 
inontlis' duration, weight loss from 128 to 107 pounds, pulse 130, lid-lag present, 
bruit o\er an enlarged, symmetrical thyroid, menses diminished and delayed Figure 
13 indicates therapy with antuitrm-S (100 R U percc) and theelin-m-oil (20001 U 
per c c ) Theelin was given before, and antuitrm-S during and following menses 
After three months of this treatment she had regained 23 pounds but was still toxic, 
the bruit persisted, tremor w'as present, the pulse was 110 She then left the city to 
take care of an invalid parent No operation was done She returned 16 months 
later without thyrotoxic complaints, weight sustained, pulse 88, and no eye signs 

Comment Antuitrin-S and theehn-m-oil were without immediate effect 
but may have induced a gradual remission 

Case 14 Mrs D C , aged 39 years, came to the clinic presenting all classical 
evidences of acute hyperthyroidism of nine months' duration Monthly treatment with 
antuitrin-S (100 R U daily for six days) timed to follow tlie first day of tlie men- 
strual cycle for five months, and interval ingestion of Emmenin (240 day oral units) 
for two months were associated with a gam of 20 pounds m weight and a remission of 
symptoms which has persisted now for two years 



Figs 13 and 14 Two examples of subsidence of hyperthyroidism followmg treatment witli 
chorionic gonadotropin and estrogenic substance 



S'»\KN \N*I> lirUMAN POMI.UIS/r 

(\«M’ /a Miss a W , .I'lctl .^ 1 ) jiMr-. t.inu* t(» lilt thnu m liiK I‘W Mit Imd a 
Inston which nuhulcd th\i«ih*\tcosis in a si».tt;i. .iiul .i iicismi.il hisn»t\ ot a 
jnevjous alt.ick of lupeithyrouhsni She h.ul .i \isihlc i-oitt i. shj^ht stare, a imKc rate 
of 128. and a h.usal liielahoiic i.ite of -i- AS pti leiil \ntinti in-S ( sOf) K U jit r c c,>, 
Lipolulon (.2 rahbit units pci cc ) .iiid thcelin-in-oil (lO.OlHl 1 U per cc ) were Ki\on 
siu.ccssi\ el\ as indicated in fij'iiic 15, fioin carK Atujiist to late Oitohcr, mcr two 
nicnstnial c\cles, without hcnclit. 

Comment It nut} tints lie seen that one of these thiee easts jiroiniitl) 
nnpl0^e^l elm mg tins Upc of ticatmcnt 

VJ The Effect of Testosterone Propionate on llyperthytoulism 

Sir Levy Simpson reported beneficial action from male sex hormone in 
hyperthyioidism This had been suggested by the comparatne in frequence 
of this disease m the male Our experience is that it is e\ ithoiit effect 

Case 15 Testosterone piopionate (see rujure 15) was gi\en In poderniicallj to 
Miss A W for two months following the unsuccessful oeaiiaii theraiiy At the ini- 
tiation of the andiogen treatment the hasal metaholic rate was -1-44 per cent and after 
two months it was -1-41 pei cent. Mensluiatton in December was absent After 
discontinuing the male sex hormone, mcnstniation i eturned and a temporary depres'^ion 
of inetiibohc late did occur Successful tin roideclomy was snbse(iuentl\ per formed 
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Figs 15 and 16 (Cases 15 and 16) Failure of treatment with male sex hormone to influence 
clinical course of hyperthyroidism in two young women 
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Cave 16 Miss H T , aged 29 yeais, came to the clinic on August 19, 1938, with 
a fairh well established exophthalmic goiter and a basal metabolic rate of +53 per 
cent A second control metabolic rate on September 3 was + 42 per cent On a high 
caloric diet, phenobarbital, and bed rest she gamed weight, ibut her other symptoms 
failed to improve On October 25 Perandien, 10 mg every other day for 10 injections, 
w'as gi\en , the dose was then increased to 25 mg every other day for 34 injections, the 
last on Decembei 30, 1938 There w'as a steady gam in weight and slight improve- 
ment in the subjective svmptoms, but the basal metabolic rate fluctuated between + 34 
and + 43 per cent and tlie pulse betw'een 92 and 96, and on February 28, 1939, she was 
placed on Lugol’s solution and prepared for tliyroidectomy 

Case 17 Mr J S, aged 34 years, single, had an attack of hypei thyroidism in 
1929, for which a thyroidectomy was done Following the operation, nervousness and 
fatigue persisted until 1931 For six j'ears he felt fairly well but then began to have 
attacks of diarrhea associated, since 1938, with nervousness, fatigue and nausea On 
September 27, 1938, he presented symptoms of a mild hyperthyroidism, with a basal 
metabolic rate of + 20 per cent and a pulse of 120 He had been taking iodine before 
coming to the clinic, this W'as stopped on admission and he was placed on phenobarbital, 
% gram three times a day, and a high caloric diet The basal metabolic rate rose to 
+ 38 and +36 per cent and the symptoms became aggravated On Novembei 1 
testosterone propionate, 10 mg three times a week, wias added to the above regime 
On November 29 he reported that he felt better although he was still w'eak The 
testosterone dosage was then increased to 25 mg three times a week, these injections 
were continued until January 3, 1939, by w'hidi time he had received 12 injections of 
10 mg and 8 injections of 25 mg (see figuie 17) All injections were then discon- 
tinued, the only medication being phenobarbital and cod-liver oil The basal metabolic 
rate continued to fluctuate between + 17 and + 30 per cent and he was still weak and 
nervous Accordingly, on February 28 he was placed on Lugol’s solution and prepared 
for thyroidectomy 


VII Vitamin A m Hyperthyroidism 

The relationship of vitamin A to the thyroid gland and its hormone, 
thyroxin, has recently attracted a great deal of attention Many investi- 
gators, both in the United States and on the Continent, have devoted much 
time, energy and ingenuity to the study of this problem All of these studies 
point to the existence of an antagonism, chemical or physiologic m nature, 
between vitamin A and thyroxin Almost all the effects of the latter are 
counter-balanced and neutralized by tlie former and vice versa, the intoxi- 
cation of the animal produced by the feeding of enormous doses of vitamin 
A can be prevented by the simultaneous feeding of tliyroxin 

How far this finding is applicable to human hyperthyroidism is prob- 
lematic Several prominent Geiman clinicians, such as Wendt, Falta, and 
Dietrich, have treated Graves’ disease with huge doses of vitamin A in tlie 
form of a special German preparation, ''Vogan” They report excellent 
results in the majority of their cases — ^gain m weight, lowering of the basal 
metabolic rate, slowing of the pulse, and general improvement in subjective 
symptoms Unfortunately, their cases were poorly controlled We are 
piesenting heie a case of iccurrent Graves’ disease in which we used even 
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laigci doses of vilajinn A than the (It'inian clinicians, m the form of a spe- 
cialh pnnficd cod-liNCi oil finnished to us by the Abbott Labor.itnries.’f' 

H B . aged 49 >car^, a widow, h.id li.id .m attaek of toxic goitci 
in l‘)32, which giaduallv subsided In 1935, after the death of hei husband, s\inptoins 
lecuiied in a much aggravated form, and she was sulijected to thjroidcctonn. I'or 
about a xeat after the opeiation her general condition continued to unproic ahhough 
she was unalile to gam weight Late in 1936 she dc\clopc*d liot Hashes with a rcciu- 
rence and aggra\ation of all hot thxioid sjinptoins When first seen at the clinic in 



Fig 17 (Case 17) Mr J S Failure of testosterone to modify course of hyperthyroid- 
ism in a male patient 

Fig 18 (Case 18) Mrs H B Massive dosage of oral vitamin A for three months 
without effect on clinical course of hyperthyroidism 

May 1937 she had a pulse of 114, a basal metabolic rate of -j- 50 per cent, enlargement 
of the right lobe of the thyioid and marked stare She was placed on phenobarbital, 
2 grains daily, and a high caloric diet, tins w^as continued from May 11 to June 29 
The lesponse was poor On June 24 the pulse was 112, and tlie basal metabolic rate 
+ 33 per cent, she had gained no weight and was still very nervous and tremulous 
On June 29 she was placed on theelin, 1 c c daily, winch was continued until August 9, 
without any benefit, on that date her pulse was 120, the metabolic rate + 46 S per cent, 
her weight had increased from 111 to 118 pounds She was again given a high caloric 
diet, karo syrup sandwiches, and phenobarbital For a wdnle she felt better, and 
gained anotlier pound or two, tlie metabolic rate decreased to an aveiage +21 2 per 

* We wish to thank Dr Carl Nielsen of the Abbott Laboratories for his generous supply 
of vitamin A concentrate 
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cent However, on November 2 slie became woi se, complaining of insomnid, extreme 
nervousness and irntabilitj, heat intolerance, excessive perspiration, and diarrhea 
She was then placed on vitamin A, 960,000 I U daily by mouth This was continued 
throughout November, December, January (1938) and until Febiuaiy 8, the response 
was very slight, there was very little gam m weight (120 to 122 pounds) , the pulse 
was only slightly reduced (100-96) , and tlie basal metabolic rate was +40 5 per cent 
on December 9, +262 per cent on January' 11, and +23 per cent on February 8 
There w’as, how'ever, considerable improvement in her subjective symptoms The 
vitamin A w'as discontinued on February 8, and she w'as placed on Lugol’s solution in 
preparation for surgery , the metabolic rate dropped to + 3 per cent in two weeks A 
thyroidectomy w'as performed on June 8, 1938 

In comparing this case with those reported in the German literature it is 
especialty interesting to note tlie blood cliolesterol findings in this patient 
The German clinicians stressed particularly the rise of the blood cholesterol 
and the consequent considerable gain in weight m their patients in response to 
the vitamin A treatment We failed to find such a rise, in fact, we found a 
decrease in the blood cholesterol Befoie the initiation of the vitamin A 
treatment, when our patient was receiving only phenobarbital and a high 
caloric diet, the blood cholesterol rose from 197 mg on June 22, 1937 to 
240 5 mg on November 2, while after three months’ treatment with vitamin 
A the cholesterol declined to 205 mg on February 7, 1938 

VIII Vttamm C m Hyperthyroidism 

There are a great many conflicting reports concerning the relationship of 
vitamin C to the thyroid Some investigators claim to have found hyper- 
active and hypertrophied thyroids in animals (guinea-pigs) that have been 
kept on a vitamin C-free diet, and further claim that they have been able to 
prevent tire hyperthyroidism ordinarily produced by thyrotropic hormone 
injections by the simultaneous feeding of vitamin C They contend, there- 
fore, that vitamin C has a specific antithyrotropic effect which it exerts upon 
the thyroid All of these claims are countered by another group of ob- 
servers who have used tlie measurements of the cell heights as a criterion and 
who claim that the cell height of the thyroid of scorbutic animals is so slightly 
clianged that one is not entitled to speak of a hyperactive thyroid Similarly, 
they have been unable to inhibit the effects of thyrotropic hormone upon the 
thyroid even by huge doses of vitamin C 

In the case presented here we have attempted to determine the effects of 
huge doses of vitamin C upon the basal metabolic rate, blood cholesterol and 
weight curve of human hyperthyroidism , we also wished to ascertain whether 
the rise in blood vitamin C and in urinary and fecal vitamin C excretion, 
which always follows the ingestion of such huge quantities of vitamin C 
would be offset by the hyperactive thyroid We are grateful to Professor 
Chester Farmer of the Department of Chemistry, Northwestern University 
Medical School, who provided ascorbic acid and carried out chemical deter- 
minations 
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Case PK M)s J U . airiil M) \c.us. jji.auU 7. juia i, thiM m\ months 

old After ll)c hnth ot Itei sctoiid child foui \e.iis pimmusly she had a mj-c ailed 
‘‘ncr\ons hreakdown ’’ — ptohabK acute Inperilniouhsm—with loss of wcikIU from 
125 to 89 pounds, followed 1)\ ijradn.d rcco\erj in 18 nioiiths It should he noted that 
two completed pregnancies ocuined .iftei this illness S\mptnms of hjpertlu roidism 
began again during this last pucipeimm 'Jlic bab\ was weaned at four months with 
return of menses, but in contiast to Case 1 the h>perlh>ioidisni was not abated On 
examination she h.id a pulse of 120. markc'il liemoi, lid-l.ig, Hushing .md sweating. 
After two months’ obser\ation the basal metabolic r.itc determin.ition a\erageil about 
4-33 pel cent 'J hrec giams ot cevitamic aeid were gi\cn In mouth dail\ in duided 
doses for a month, with two shoit intei ruptions as indicated in ligurc 19 Blood 
ccMtamic acid level lose from 025 mg per cent to a peak of 2 5 mg jier cent, but 
maintained a concentration of 1 75 mg per cent I'rom 1000 to 1400 mg were meas- 
ured per 24 hours in the mine Fec.il assays were negligible No amelioration of 
hyperths roidism or reduction of the basal metabolic rate occurred Thj i Qideclonu 
was successfulh performed on Jtilj 27, 1939 « 
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Fig 19 (Case 19) Mrs J R Massive oral medication of vitamin C for one month without 
effect on basal metabolic rate in hyperthyroidism 


Summary 

• 

Abiupt and complete subsidence of acute hyperthyroidism in a young 
mother occuired when she weaned her baby (figure 1) The cure of a gill 
during adolescence, coincident with injections of chorionic gonadotropin and 
aqueous estrogenic substance, was very similar (figure 2) Desiccated 
thyroid was given to five patients , it was combined with Lugol’s solution m 
three of these (figuies 3, 4 and 7) without benefit, 5 giams a day alone failed 
to raise the rate in one case (figure 5) , in anothei case (figure 6) the rate 
subsided rapidly but exophthalmos increased 

Thyrotropic hormone m one patient was calorigemc during one phase of 
the disease (figure 8) but apparently witliout effect two years later when the 
hyperthyroidism was mildei In four patients who were given prolonged 
treatment with thyrotropic hormone and Lugol's solution, no remission was 
induced (figures 9, 10, 11 and 12) One of tliese patients remained sensitive 
to the thyrotropic action after 10 months of inteimittent treatment This 
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suggests that cle\clopnient of an antihoriiione oi antibody in this patient did 
not occui Two patients ticatcd with chorionic gonadotiopin became non- 
loxic (figures 13 and 14) Two )Oung women and one man with hyper- 
tlnroidism (figuies 15, 16 and 17) weie not improved by testosterone pro- 
pionate One patient was tieated with veiy high dosage of vitamin A (fig- 
ure 18) with no effect on the metabolic rate whidi was then piomptly reduced 
b} Lugol’s solution Massive dosage of vitamin C was likewise without 
effect on the metabolic latc in another patient (figuie 19) 

Conclusion 

The existence of a chalonic mechanism acting to restore thyroid activity 
to normal is suggested by known ph)'sioIogical equilibria An occasional 
case of hyperthyroidism subsides rapidly as though sucli a mecliamsm were 
111 operation Attempts to induce sucli a chalone by administration of desic- 
cated thyroid, thyrotropic hormone, vitamin A, vitamin C and testosterone 
propionate, have been ineffective Treatment with chorionic gonadotropin 
has been accompanied by i emission of hyperthyroidism m a number of cases 
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ACUTE HEPATITIS OF ALCOHOLISM; A CLINICAL 
AND LABORATORY STUDY ” 

B\ lloUAcr Cat IS. jM D , Lok Jnqi'lcs, Cnltfonita 

In an earlier stiuh se\'eral li%er function tests \\ere earned out upon p.i- 
lients in ^\honl a diagnosis of enrhosis had been pie\ioiisIy conlinnefl. both 
by pci itoncoscopj and b\ei biops} The excretion of lironisnlfalein was 
found to be Ibe most accurate test to ineasuie the degree of b\cr damage ‘ 
Tins opinion is in accordance \\itb the experience of other \\orkcrs.=’ IIo\\- 
cver, the pathological diagnosis and the estimate of b\cr function are not 
always in agreement because some patients, baMiig a high retention of broni- 
sulfalem. die of subacute cirrhosis before marked atropb} occurs; others may 
survive until marked atrophy of the liver paienchyma has taken place Fur- 
thermore, satisfactory bromsulfalem excretion may occur although the organ 
IS in a state of extensne fibrosis From an analysis of the causes of death, 
whethei due to pneumonia, gastrointestinal hemorrhage, or li\er msufficienc}, 
it appeared that those Jiaving either earl} oi ad\anced cirrhosis died of the 
same immediate causes in relatively tlie same proportions Nevertheless, 
the bromsulfalem excretion test was of definite \alue m detecting li\er 
damage, and it disclosed that some acute alcoholics, without jaundice, peri- 
pheral neuritis, or a palpable liver, were found to retain an abnormal amount 
of the dye at the end of half an hour 

The purpose of this study ^^as to determine, by lepeated testing of those 
alcoholics who had an initial dye retention, the time necessar} for the liver 
function to return to normal In previous studies it was found that those 
who had been drinking for less than two weeks failed to show abnormal 
bromsulfalem tests The high caloric content of alcoholic beverages, par- 
ticularly fortified wines, automatically reduced food consumption to meager 
amounts Because these patients imbibed alcohol they did not wish to eat 
and, therefore, after a period of time suffered a depletion of the liver’s 
protein, carbohydrate, and vitamin leserves, thus leaving the organ sus- 
ceptible to injury This sequence of events has been experimentally demon- 
strated in animals, and it is inferred that it occurs in men For instance, 
Goldschmidt, Vars, and Ravdm'* tested the protective value of different food- 
stuffs fed to chloroformed mice They showed that a high piotein diet was 
definitely piotective, and served to minimize the destructive action of hepatic 
toxins The value of caibohydrate feeding seems to be its role of protein 
sparing, leaving proteins to neutralize the toxic action of chloroform Mes- 
singer and Hawkins “ maintain that a high protein diet protects dogs against 
liver injury from large doses of arsphenamine Finally, rabbits fed on a 

* Received for publication September 4, 1940 , o ^ , 

From the Department of Medicine, The University of Southern California School of 
Medicine, and The Los Angeles County Hospital 
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balanced diet, with the exception of some components of yeast, weie observed 
by Rich and Hamilton® to develop a cirrhosis resembling Laennec’s cir- 
rhosis in man It is not surprising therefore that a certain number of the 
pooily nourished alcoholics whom we investigated were found to suffer from 
hepatitis, although in the majority of them the liver injuiy was not suffi- 
ciently marked to be clinically recognizable 

There is apparently a relationship between the increased admissions to 
the Los Angeles County Hospital of patients with cirrhosis, and the repeal 
of prohibition Evans and Gray ’ found among 17,879 autopsies performed 
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Chart 1 Represents the relationship between the number of arrests by thousands in 
the City of Los Angeles and the incidence and percentage of all casefe having postmortem, 
^ from one and bounty Hospital 

the blood Wassermann reactiu 
showing 10 per cent dye retention, and v937^ 217 1 
' exammalfoa-firth^^-*^ retention (cV 
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Pkoci mikr 

The ^eleclirni of alcoholic patient** w.i*; not made at i.indom, since tlu 
objective ^\a‘^ to isolate those who had a dje letentmn. The patients were 
then icchecked at mlcivals nntil the ictention had disappeaitd I'he ones 
selected \\ q\c shalcx and on the verfre of delirium ti emeus 'I'liey had been 
dunking foi not less than two weeks and some Iiad been drinking stcnfhly 
fot SIX wTcks The determination was done according to the following 
technic 'J'he amount of bromsulfalcin injected inti.uenoiisly was 5 mg 
per kilogram of body w'cight, and a blood sample was withdiawn exaeth 30 
minutes latei 'I'he blood specimen was poured into an oxalated rcceptatle 
and centiifugcd A measured amount of scrum w'as rcmo\cd, diluted A\ith 
an equal amount of acetone, shaken, and again centrifuged After alkalini/- 
ing, the specimen was checked hy the colorimetiic method and the leading 
Avas multiplied by two 


Results 

The present study repiesenls a total of 40 broinsulfalem tests made on 
25 alcoholics Fouiteen of the men w'cic found to retain 5 per cent oi more 
on the first test, and were legardcd as having a disturbance of li\cr function 
Of these 14 patients, one had 30 per cent, five had 20 per cent, and eight had 
fiom 16 pel cent to 5 per cent dye retention Six of the patients were fol- 
loAved with interval testing until the dye test leturncd to noimal 'I'hc other 
patients could not be follow'ed because the} left the hospital before their liver 
function tests had leturiied to normal 

The following brief abstracts of three of the eases illustrate some of the 
clinical aspects of alcoholics w'lth a temporary retention of bromsulfalein 


Case Reports 


Case 1 J B, white, 32 yeais old, had been previously admitted to the hosj 
on Noveinbei 15 for the removal of an epithelioma of the face a positive bl 
Wasseimann leaction Avas obtained He had been drinking steadilj for six we 
iiOfltit/ty week befoie his ariest had sutfered from nausea and attacks of -vomit 
— OMuts, because 3^ ^ diarrhea and complained Qf^'>vd\i’iiot Avish to ei 
For thrpp icterus, nor a depletion of tlie livei 

eDnrnsiTM,.,, \ .. reseiA^es. thu® 


— a ue tK ne loneue was n* , , 

'he legs on pressure V and atronliv "'e cah 

net be palpated Wlienl,';;”™"'^™ ‘esl tvas done '■"'e liver 

On^FelCp fiJs'sS 


-nfaces ap^^ie^ “ 'SS" “der and aSTrero ^ 

-d eott-rcLnsSs. 'r-c 

Tlie amount of fat ,n aHw ^ 
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ccntcis of the lobules (figuic 1) Tliere was a mild inflammatory change in the liver 
as evidenced by the moderate number of mononuclear cells and an occasional poly- 
morphonuclear leukocyte in the periportal connective tissue An occasional necrotic 
liver cell was seen and a considerable variation m the size of the liver cell nuclei, with 
many of them appearing rathei laige and deeply stained The diagnosis was “Mild 
toxic hepatitis and fatty hvei ’’ Eight days following peritoneoscopy another biom- 
sulfalcin test was done which was normal 



5 days 10 days 1 5 days 


3iiart 2 Follow-up by means of the bromsulfalem liver function test upon alcoholics 

having a half-hour retention 


In this case there was evident coi relation between the pathological intei- 
iretation and the bromsulfalem test Liver damage was present and was 
Lssociated with physiological dysfunction, since the reticulo-endothehal cells 
vei e unable to rid the blood stream of the dye ® 


Case 2 HP, white, 55 years old, for five weeks prior to admission had drunk 
Tom one and one-half to two quarts of wine daily When first seen, March 10, 1940, 
he blood Wassermann reaction was negative His bromsulfalem testvwas reported as 
ihowing 10 pel cent dye retention, and when repeated four days later was again *pund 
o show 10 pel cent retention (chart 2, H P ) Peritoneoscopy was done by rtolr 
R.uddock, March 14, and the following notes were made “ The liver edge i r 
lelow costal bolder There was no edema, and no fluid The liver was 
n color and of usual size, its peritoneal surface was smooth Ther^. hyei 
idhesions around the cecum Impression Grossly normal liver ” 


acamination of a liver biopsy revealed normal findings 
;ion the dye test was normal 


Three . , 

-nts IS a de- 
al cells which 


In this particular instance there is a lack of agreeases showed no 
indings and the results of the liver function detec only mild toxic 
iye retention test was present tlie same day that pe present in both 
heating definite impaired physiologic ftuiction, 1 tests are regarded 
vere observed Undoubtedly there may be ircain number of tins 




F'“ ’ 'Y' 

cretory sjfetem prior to recognizable morphological changes of the hepatic 
tissues I o i V. 

Cas(? / W B , white, 57 y^rs old, was first seen on June 20, 1940, after he had 
been drmW about one quart of whiskey a day in addition to wine and beer for IS 
days He-^eato very l.ttle He ,vas extremely tremalous and Wd Wrng de- 
hrium trernens A broinsulfalem test was made, and 20 per cent of the dve was re 

not ir declme from 20 per cent to less than 5 per cent retention witlim 
probably due to the comparatively short duration, 15 days, of 
r'ebma.’v The histones of the other three patients who were 

’“opsyU,- r P-'sented here m detail, 

hepauus ''5 2 w'H dlustrate the lapid restoration of liver function 

IS7j>Pa.ed no;^-^ abstinence from alcohol and resump- 

elusion no « sha ' 

. , DISCUSSION 

disturbed Tt hVer hiw 

The a,.S tal con„Sw"n f “fmating liver 

Of fat in the hve, patients suflfering from 
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acute alcoholism that the serum bilirubin concentration langed from 0 85 to 
2 1 units, and in five patients he observed abnormal urobilinogen concentra- 
tion which langed from dilutions of 1 90 to 1 350 The one patient m this 
group who was most toxic became well, accoiding to the results of the tests, 
after a peiiod of five days After a piehmmary two-day fasting period, 
MacNidei subjected dogs to either a 12- or 24-hour peiiod of seveie al- 
coholic intoxication and found evidence of lobulai damage to the liver At 
the end of 12 hours the liver was pale and the lobulations were not distinct 
Microscopic examination revealed maiked edema of the liver cells m the 
peripheral half of the lobules and accumulations of stainable lipoid material 
!MacNider noted that the nuclei in the peripheral portions were hypochro- 
matic Sections of the liver of the 24-hour intoxicated dogs contained evi- 
dence of edema involving the entire lobule, which was most intense m the 
outer zone The capillary spaces were obliterated and the cential veins com- 
pressed Grossly the organ was enlarged and grayish-white m color The 
livers of control dogs which had been deprived of food for two days and 
then given an ether anesthesia for three hours were found by microscopic 
.examination to contain small drops of hpoid substances in the penpheiy of 
tthe lobule When liver function was tested with phenoltetraclilorphthalein, 
the dogs which had been subjected to a 12-hour intoxication were found to 
retain from 7 to 10 per cent of the dye at the end of one hour during the 
first day, but had no retention when tested on the third day Dogs that had 
■been intoxicated for 24 hours were found to retain from 14 to 17 per cent of 
'the dye, and on the third day the test became negative 

The experimental investigation cited above indicates that liver damage 

as revealed by the dye retention test may occur from alcohol and anesthetic 

administration, and may disappear if the damage is not too severe The 

results of this study also emphasize that the bromsulfalem liver function test 

is sensitive enough to pick up various degrees of liver damage, either with 

physiologic dysfunction alone or associated witli definite pathological changes 

Not all alcoholics show sucli liver dysfunction, but only about one out of 

every 300 of the cases - which were observed during the course of this 

investigation _ ^ 

» *■ 

Conclusions 

•w 

1 Some alcoholics after prolonged and continuous dunking have livei 
iinpairment as shown by the bromsulfalem test 

2 The earliest discernible change in the livers of such patients is a de- 
crease in the physiological efficiency of the reticulo-endothelial cells which 
remove the dye from the circulation Biopsy made m two cases showed no 
pathological disturbance m one, and m tlie offier evidence of only mild toxic 
hepatitis with fatty infiltration, although dye retention was present m both 

3 The 25 alcoholics who had abnormal biomsulfalem tests are regarded 
as being cases of hepatitis unrecognized clinically A certain number of tins 
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THE SIGMOIDOSCOPIC DIAGNOSIS OF 
PERIARTERITIS NODOSA' t 

By JosnPH Felsen, M D , Nezv Yoik, N Y 


The diagnosis of periarteritis nodosa during life is difficult Since the 
classical desciiptions of the disease by Rokitansky m 1852 and Kussmaul and 
Maier in 1856 more than 200 cases have been reported, but relatively few of 
these weie diagnosed intra vitani (31 cases up to the end of 1935) ^ The 
purpose of the present communication is to report one such case in which the 
diagnosis was definitely established by sigmoidoscopy and confirmatory evi- 
dence obtained at necropsy Two additional cases of relevant interest will 
also be described because they provided excellent clinical and pathological 
material for a better understanding of our observations at sigmoidoscopy 
Detailed laboratorj' findings are given where they appear to be of interest in 
connection with the underlying clinical and pathological condition 

Case 1 CD, female, aged 45 3 'ears, was admitted to The Bronx Hospital on 
Februaij 16, 1936, witli a history of asthma following an upper respiratory infection 
in September 1935 A physician informed her tliat a skin test had revealed a sensi- 
tivitj to dust Two weeks before admission tlie patient contracted another “ cold ” with 
aggp-avation of her astlima Physical examination revealed an emphysematous diest 
and the presence of sibilant and sonorous rales Skin tests revealed a slight reaction 
to dust, oak and birch A polypoid mass was seen blocking the right nasal meatus 
and tliere was a pan-smusitis on the same side On Marcli 4 tlie antrum was punc- 
tured, but no pus obtained 

Laboratory examinations were as follows The blood Wassermann and Kahn 
tests were negative A blood count on February 17 revealed hemoglobin 86 per cent, 
erythrocytes 5,400,000 per cu mm , leukocytes 38,400 per cu mm , polymorphonuclear 
neutrophiles 83 per cent, band forms 6 per cent, lymphocytes 9 per cent, monocytes 2 
per cent Blood cliemical tests were normal on the same day The sputum was 
slightly blood-tinged on February 20, but otherwise not abnormal The bleeding time 
was 2 minutes and coagulation time 4 minutes On March 4 the leukocytes were 
11,500 per cu mm, polymorphonuclear neutrophiles 76 per cent, band forms 4 pei 
cent and lymphocytes 20 per cent On February 19 roentgenogi am of the chest showed 
coarse infiltration of botli lower lobes with small confluent patches The appearance 
was that of chronic inflammatory disease with a superimposed bronchopneumonia 
(Dr Snow) On February 21 roentgenographic examination showed clouding of the 
right frontal ethmoidal sinuses and aiitium On March 5 there was noted a partial 
deal mg of the lung m both lowei lobes 

* Received for publication December 16, 1939 

From the Department of Laboratories and Research, The Bronx Hospital, New York, 
N Y 

1 1 am indebted to Dr Emil Koffler and Dr Alexander Goldman, The Bronx Hospital, 
for the privilege of studying cases 1 and 2, to Dr Ephraim Bluestone, Dr David Perla 
(Montefiore Hospital), Dr K M Bowman (Bellevue Hospital), Dr George Baehr and Dr 
Paul Klemperer (Mt Sinai Hospital) for the follow-up studies and pathological matenal in 
t case 1 I also wish to acknowledge the kindness of Dr Henry Greenberg for the clinical 
1 data from Fordham Hospital in case 2 and that of Dr Benjamin F Sandler and Dr Joseph 
Ehrlich for making available the clinical and pathological matenal in case 3 
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'Jhi* tcinpoMlmo fiom U9 to JOi'* 1’ for .ipjitt)\nu,ilelv one week .ifte« 

admibSton, follo\Mn«j whicli tt fell lo iioinu! J he patient was disclmrged on ^^arch 
8, 1936 and ie-adinit(cd on Apid 27. Her astinna had continued unabated and the 
patient lost IS lbs in weight The blood picssuie on adnnssion was 1.^0 inin ssstohe. 
92 inin di.istohe She w.is considei.diK more diMiesscd and orthopneit than on her 
previous adnnssion Adrenalin adnnnisleied intr.is enoush jiroMded considcrabU more 
lehcf than when K>'cn subcutaneously. The asthmatic paiovjMiis subsided some- 
what On M.ij 21 the fundus examination reseakd no disc.isc changes On Ma\ 26 
the patient complained of piccoidial pain 

Laboiatoiy examinations were as follows llxannnation of eight speennens of 
uiine leicaled an occasion.d erylhioeifc and trace of albumin, as h.id been prciiotish 
found during her first admission The blood counts were* 


Date 

Hgb 

RBC 

WBC 

PiV 

Eos 

SL 

Misc 

4-27 

82% 

4,500,000 

15,900 

51 

15 

32 

2 

5-11 

69% 

4,100,000 

25.200 

85 

1 

6 

8 

5-25 

79% 

4,500,000 

13,800 

72 


24 

4 


The blood calcium on May 4 was 11 1 and phosphorus 3 4 mg per 100 cc Plate- 
lets on May 14 were 210,000 pei cu mm, bleeding time 1 minute 30 seconds coagula- 
tion time 2 minutes, 30 seconds Roentgenograplnc examination of the chest on Mas 2 
suggested a chronic pneumonitis of botli lower lobes. This was corroborated on Ma> 
13 On June 3 an electrocardiogram revealed a possible coronary- occlusion 

Except for a tenipciatuic of 102“ to 104“ F during the period from Maj 10 to 
May 15, the clinical course was practically afebrile The pulse varied fiom 90 to 
130 The patient w'as discharged on June 5, 1936, and re-adniitted on August 22 w'lth 
a complaint of loss of w’eight, w'eakness and w^asting of botli hands and abdominal 
pain Foi three or four daj’s before admission, diarrhea had been present The pa- 
tient appeared chronically ill and asthmatic There W'as some w'eakness of tlie left 
upper extremity and tremor of the hands Spastic intestine w'as felt in the left and 
right lower quadrants of the abdomen The blood pressure w'as 120 mm sjstohc, SO 
mm diastolic Pulsations w'ere present in the arteries of both upper and low'er ex- 
tremities There was considerable atrophy of the muscles of the hand 
Laboratory examinations w'ere as follow's 

Blood counts 


Other 


Date 

Hgb 

RBC 

WBC 

PN 

Eos 

SL 

Forms 

8-24 

80% 

4,100,000 

32,600 

24 

68 

3 

5 

8-26 



31,800 

12 

70 

8 

10 

9-10 



23,000 

32 

56 

8 

4 

10-1 

83% 

4,400,000 

22,200 

34 

52 

10 

4 


Five urine exanniiations showed a trace of albumin in two specimens Biopsy 
of the deltoid muscle levealed liyalimzed striated muscle, but no evidence of peri- 
arteritis nodosa Roentgenograplnc examination of tlie gall-bladder witli dye failed 
to outline the organ There was some enlargement of the liver A barium enema 
study of the colon proved negative The patient ran an afebrile course and w'as dis- 
charged on August 22 

Opportunities were afforded for repeated siginoidoscopic studies at The Bronx 
Hospital and, after her discharge, at a nursing home and at the patient’s residence 
At the first examination the findings were unlike any picture previously encountered 
by us in any patient In the rectosigmoid there were peculiar horizontal, 
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Fig 1 Intestine in case 1 Arrows point to focal and linear thromboses in the vessels 
of the mesentery Note the segmental type of involvement and continuation of the lesions 
into the intramural branches of the intestinal wall (above upper arrow and to the left of 
lower arrow) Picture taken as a transparency (approximately X Yi) 

red streaks running in parallel lines, each approximately 1 5 cm m length and sepa- 
rated by approximately 1 cm of healthy mucosa Direct pressure by a blunt instrument 
did not obliterate the streaks nor did gentle swabbing wipe them away Careful 
examination witli a telescopic device and green filter placed tlie lesion within a vessel 
since the latter could be seen proximal to each streak and, with great difficulty vis- 
ualized as a thin almost bloodless hairline distal to it Between the proximal and 
distal points tlie vessel appeared to be bellied out quite uniformly and tlie obvious in- 
ference was that it represented a thrombosed artery Since tliere were no petechiae 
or other evidence of subacute bacterial endocarditis, an embolic phenomenon could be 
ruled out with reasonable certainty Moreover, we had never seen this picture in 
cases of subacute bacterial endocarditis Two follow-up examinations revealed a 
persistence of the lesions above described and, in addition, a definite eleiation of tlie 
mucosa over the affected vessels This indicated that they Mere located in the sub- 
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Fig 2 Thickened, recanalized healed vessel in the intestinal submucosa, case 1 j 

mucosa Several small focal areas of thrombosis \\eic also noted m the same as ^^cj 
n.; m oreviouslv unaffected vessels Anatomically these corresponded to tlie en 
bianchines of the sigmoid and superior hemorihoidal branches of the inferior nicser, 
teric and middle hemorrhoidal branches of the inteinal iliac arteries In places the a] 
SJ^ance was distinctly segmental The clinical sj mptomato ogy indicated involv. 
ment of laiger, extramural aiteiics inasmuch as the collateia ciiculation within th 
boTel wall la^ sufficient to nmintain an adequate Hood supply No “ 

inTtL nf the mucosa was seen so that the persistent ciainps could not be ad( 

qu^y explained on that basis Previous expeiience had also shown that in artein 
qimtelj expiaineo , Series presented a cliaiacteiistic toituons or corkscie 

sSershaiglit tapeiing or obliterated vessels Sectior 

S“™aled medial scleiosis and subintimal proliferation as the essential undeilyin 
had reveaiea m of the smaller intramuial intestinal vessels Coi 

padiology, bu intestine in other cases of periaiteiitis nodosa in which tl: 

related studies o necioosy revealed lesions almost identical with thos 

diagnosis had een pi accordingly a diagnosis of periarteritis nodosa was mad 

seeninourhvmgpatien and^orffingv ^ 

of these observations it was essential 1 
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Fig 3 Section of kidney in case 2, showing multiple thrombosed vessels with aneurysmal 
formation (specimen at left) and massive hemorrhagic infarction (specimen at right) 

follow up tlie patient tlirough each of the tliree hospitals wheie the subsequent clinical 
and pathological studies were earned out 

After a short stay at Montefiore Hospital the patient was transferred to the Psy- 
chiatric Division of Bellevue Hospital Neurological examination revealed optic nerve 
atrophy and left wrist drop witli sensory impairment Spinal fluid examination was 
negative The disdiarge diagnosis, three days after admission, was psychosis with 
somatic disease The patient was then admitted to Mt Sinai Hospital on December 
21, 1936, with a diagnosis of periarteritis nodosa as previously made at The Bronx 
Hospital Physical examination revealed a poorly developed, pale, cachectic middle- 
aged female who was irrational and disoriented There was moderate cyanosis of 
the lips and finger nails The neck veins were engorged and several small hard 
nodules the size of millet seeds were noted on the right side of the forehead Several 
small lymph nodes were felt m the posterior triangles of tlie neck, axillary, epitrochlear 
and inguinal regions There was some dullness at the right base of the lung with 
numerous moist and crackling rales R^es were also heard at tlie left base and 
anterioi aspect of the upper part of tlie right chest The lieait was slightly enlarged 
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to the left, gallop ihytlini ^^ab piesent and a pericardial systolic friction rub was heaid 
at the lowei left part of the steinuni The liver was smooth, tender to palpation and 
enlarged to a distance of two fingers’-breaddi below the umbilicus On tlie lateral 
aspect of the right knee there was noted a small cartilagmous-like movable nodule 
located in the subcutis Another, somewhat softer, nodule was felt over the tenth 
dorsal vertebra A small scar was seen m the left deltoid area (tlie site of a previous 
biopsy) There was slight edema of tlie ankles Examination of the fundi revealed 
atrophy of the optic discs The arteries were very narrow and a small hemorrhage 
was present above the right disc Neurological study indicated median nerve para- 
lysis involving tlie left hand with wrist drop The interossei were wasted, the fingers 
being held in adduction with flexion of die proximal interplialangeal joints The knee 
jerk was more active on the left than on the right side Blood pressure was 150 mm 
systolic, 110 mm diastolic The leukocytes were 19,250 per cu mm , blood glucose 
75 mg, urea nitrogen 75 mg pei 100 cc and caibon dioxide combining power 25 
volumes per cent The urine contained a trace of albumin and an occasional erythro- 
cyte The clinical course was rapidly downhill and the patient died on December 30, 
1936, nine days after admission and approximately 16 months after the onset of illness 

The necropsy findings were as follows 

1 Periarteritis nodosa involving die vessels of the kidneys, liver, mesentery, dia- 
phragm, spleen, lungs and heart 

2 Diffuse cortical scarring of both kidneys 

3 Subcapsular atrophy and chronic passive congestion of the liver 

4 Subacute suppurative pericarditis 

5 Hypertrophy and dilatation of the right auricle and ventricle 

6 Myocardial fibrosis 

7 Thrombosis of the left auricular appendage 

8 Generalized edema, ascites and bilateral hydrothorax 

9 Bronchopneumonia of all lobes 

10 Hemorrhagic infarct of the right lower lobe 

11 Marked pulmonary edema and congestion 

The causes of death were bronchopneumonia and cardiac failure 

Examination of the gross intestinal material borrowed for pathological 
study included only portions of the small intestine with attached mesentery 
Marked involvement of the mesenteric vascular loops and straight vessels was 
present Theie were nodular, linear and “ skip ” or segmental lesions The 
latter were readily visible in the straight vessels coursing through the mesen- 
tery from the loops to the intestinal wall The linear areas of involvement 
presented themselves as tlnclcened vessels with parallel sides projecting 
slightly above the general surface level of the mesentery The nodular 
lesions were focal and appeared to spread beyond the confines of the vessel 
wall In some places the pathologic clianges involved a loop as well as tlie 
proximal portions of the branches leading away from it In others, there 
were small " spotty ” focal lesions in the mesentery followed by a linear intra- 
mural lesion just after the vessel entered the intestine Better areas for the 
demonstration of the lesions seen during life are shown m case 3 In the 
sections submitted with the gross material typical lesions of periarteritis 
nodosa were noted with thrombosis, infarction and acute necrotizing pan- 
arteritis Many healed lesions were present in the intestine and kidney witli 
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rcuui.ili/dtion and pei ivascular mantles of fibrosis and round cell infiltration 
There was a recent massive hemorrhagic infarction of the myocardium 
Various stages of the disease could be detected m different organs or even 
m diffeicnt parts of the same section 

Ca^c 2 LA, female, aged 59 jeais, was admitted to Foidham Hospital on Apul 
15, 1935, with a histoiy of having had pain and a feeling of "pms and needles” in 
botli feet for six weeks Hei feet felt cold and some relief was obtained by means 
of rest and the application of heat Movement of the feet w'as painful There was 
no evidence of vascular occlusion Roentgenographic examination of the chest and 
both feet was negatne The blood chemistry and urine examination were normal 
The blood pressure w’as 160 mm systolic, 100 mm diastolic The blood count revealed 
nothing distinctive and the patient was discharged on April 20 with a diagnosis of 
ai tei losderosis of the deep vessels in tlie low'er extremity 

One year later (April 23, 1936) the patient entered The Bronx Hospital com- 
plaining of coldness and heaviness m the low'ei extremities for six weeks and vomiting 
for five da>s She stated that at the time of her previous hospitalization a skin rash 
and fe\er had been prominent symptoms Foi the past few days the patient was 
unable to w'alk and suffered an attack of diarrhea and abdominal cramps lasting 24 
hours Physical examination levealed an aged woman, not acutely ill The blood 
pressure was 180 mm systolic, 104 mm diastolic The heart was enlarged to the 
left There was a complete paralysis of tlie peronei of the left leg The skin of both 
low'er extremities had a mottled purplish discoloration which faded on pressure Pul- 
sations w'ere felt in tlie vessels of both legs, but their elevation to a 45“ angle did not 
produce blanching until one minute and it was not complete for another two minutes 
There w'as impaired sensation to touch and pain on the inner and lower aspects of both 
legs Knee jerks were present, but the left ankle jeik w'as absent Neurological 
examination revealed involvement of the peripheral sensory fibeis of tlie anterior 
tibial nerve and left foot drop An indefinite mass was felt in the epigastrium On 
April 28 the Rumpel-Leeds test was positive at the end of 15, minutes On April 29 
a painful tender mass which appeared to be an enlarged spleen was noted in the left 
upper quadrant of the abdomen Repeated vomiting and abdominal cramps were 
present The possibility of an acute surgical abdomen was considered wnth intra- 
peritoneal hemorrhage due to a small rent m the spleen A diagnosis of thrombosis 
of the splenic vein was made and on April 29 laparotomy (Dr Wells) revealed a 
grapefruit-sized retroperitoneal mass in the left upper abdomen The general shape 
resembled that of the kidney The temperature ranged between 99° and 101° F and 
pulse 80 to 120 The patient expired on April 30, twentj'-four lioui s after operation 

The laboiatoiy findings were as follows 
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Date 

Hgb 

RBC 

WBC 

PN 

SL 

Bd 

Other 

Forms 

4r-23 

53% 

3,300,000 

26,100 

86 

11 

0 

3 

4r-27 

56% 

3,300 000 

33,500 

77 

19 

2 

2 

4-29 

34% 

2,000,000 

35,000 

73 

10 

9 
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No eosinophiles were seen 


On Apul 24 the reticulocytes were 02 per cent and platelets 240,000 per cu ram 
On April 26 the sedimentation rate was IS mm in 16 minutes The Wassermann 
leaction was negative The icteric index w^as 84, Van den Bergh direct delayed and 
indirect 0 7 units per 100 c c Gastric analysis showed a free acid of 6 5 and total 
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Fig 7 Partially healed vessel with pennodular hbrosis, organization of the thrombus bv 
fibroblasts and beginning recanahzation Note nodule at right and intact elastica at left 
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.ui(l ot 25 On Vpnl 27 a McKcnthal l»*st indic.itcd a Itmlemv (i> fiNatmii ul jsfictilu 
between I OH atul 1.010 I lie nunc ronl.uncd albntnni .uid Ki-itnilfir '•‘''O’ 
on one occasion. The blond nrc.i, plucosc, niic acid and tre.ilnnne w(rc normal 

Cut section of the pros*. Kidney s|jc<.iincn revc.ded the th.itactenstic lesions of 
pel i.irtciitis nodosa with in.issive infaiction of icnal tissue Small and large throm- 
bosctl ^cssels w'crc ckMih vimIjIc to the naked eve with peimoflular or aneurysmal 
foiination and bcnioiihagc The histopathologv re\c.dcd th.mges \arving fiom 
medial and subintim.d ncciosis to complete disintegration of the w.ill with rnptme and 
hemorrhage into the adjacent paienclijma The \cssel wall was thickened ulomatotis 
and the fibers scpar.ited by infianim.iton cells chicfiy of the iiohmoi pbomicleai 
nentiopliilic. eosinophilic, lympbocNtic and plasma cell \.irieties In some fibrosis had 
already replaced the periarlciial nodule and oigani/.itinn and ictanali/ation of the 
tbiombi w'eic seen 

Care 3 Since the geneial aspects of this case ba\e been leported b\ Saiidlei.- 
only the intestinal niatciial borrowed for study w'lll be presented The patient was 
a w'lute male, aged 54 yeais, and the total duration of illness was appro\nn.itel\ one 
seal The outstanding clinical features were multiple skin nodules, muscle sji.isins ami 
weakness, abdominal pain and a left hemiparesis The blood examinations rc\c.ded 
a secondary anemia, a leukocytosis of 21,000 with 55 per cent cosmophilcs About two 
months later the leukocytes fell to 14.000 and onl\ an occasional eosinopbile was noted 
A clinical di.ignosis of periaitentis nodosa was made (Dr Sandler) and at ncciopsy 
characteristic \ascular lesions Avere found in the heart, lung, h\cr, spleen kidney, 
gall-bladder, testis and intestine (Dr Ehrlich) 

Upon examination of the intestine obtained at necropsy thcie wcie seen 
tAvo types of gioss lesion, viz nodular and linear When vieAAcd as a 
transparency, the nodular lesions stood out as OAal, localized, hemonhagic 
piotrusions of the vessel wall from which the delicate proximal mesenteric 
branch emerged rather abruptly In some instances it appeared as though 
there Avas a tendency foi the piocess to extend slightly beyond the confines 
of the nodular lesion along the course of the vessel The linear lesions in- 
volved the vessel in a uniform and longitudinal fashion, standing out as rigid, 
dark red thrombosed cords Avhich elevated the tissue above it The intra- 
mural vascular lesions AA^eie clearly Ausible thiough the intestinal mucosa 
which was slightly raised The general direction AA^as tiansverse correspond- 
ing to the manner in which the vessels normally encircled the intestinal Avail 
A rather striking feature was the “ skip ” or segmental nature of the vascular 
lesions, linear or nodular thrombosed areas alternating with appaiently nor- 
mal portions of the vessel Often this could be traced in the mesenteric and 
intramural branches of the same artery Micioscopic sections revealed an 
intact mucosa with acute necrotizing panaiteritis of the small submucosal 
arteries The close proximity of these branches to the mucosa accounted 
foi their easy visualization in tine gross specimen Thiombosis, necrosis of 
the wall with partial destruction of elastica, periarterial nodule and aneurys- 
mal formation with rupture and perivascular hemorrhage were the essential 
histopathological features In some sections partial organization of the 
thrombus was taking place by young fibroblasts and there appeared to be 
some recanalization Considerable vascular and perivascular infiltration by 
polymorphonuclear leukocytes and mononuclear cells Avas evident in vessels 
which were still intact 
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Discussion 

Pciusal of the data piesentcd in these cases leveals the piesence of the 
ehaiactenstic diagnostic tetiad of Meyer and Biinkman in each instance, viz 
chlorotic inaiasnnis, alidominal manifestations, nephritis and polyneuritis, 
polymyositis In each of two cases (1 and 3) there was a high eosmophiha, 
a hnding common to relatively few diseases, one of them being periaiteiitis 
nodosa Its absence does not exclude the disease (eg case 2) since, ac- 
coiding to Aikiii,'* maiked eosinophilia is encountered chiefly in stage 2 or 3 
(acute inflammatoiy or granulation tissue stage), being negligible or absent 
in stages 1 and 4 (degenerative and healed stages lespectively) In cases 
1 and 3 the eosmophiha, present at the height of the acute phase, disappeai ed 
se^ eral months before death 

The essential pathological features of periarteritis nodosa consist of a 
necrotizing paiiaiteritis affecting chiefly the vessels of the kidney, heart, 
gastrointestinal tiact, mesentery, liver, muscles, cranial and peripheral neives 
111 approximate ordei of fiequency The noxious agent enters the vessel 
wall either dnectly from the lumen or through the vasa vasorum of larger 
yessels (Arkiii) There is produced an exudative type of inflammation in 
the media with edema, fibrin deposition, coagulation necrosis, cloudy swelling 
and hyaline degeneration of the muscle fibers Similar submtimal changes 
may occur m the smaller arteries witli almost complete obliteration of the 
^essel lumen There is a diffuse cellular infiltration of the entire wall by 
plasma cells, lymphocytes and polymorphonuclear cells chiefly of the eosino- 
philic type Microscopic involvement of the wall is generally linear The 
fibrinous and cellular exudate extends to the intima and adventitia, the 
elastica becomes fragmented and thrombosis occurs, in other instances 
necrosis of the media with subsequent weakening of the wall is followed 
by aneurysm-hke formation and rupture into the surrounding tissue The 
process as described comprises stages 1 and 2 or degeneiative and acute in- 
flammatory stages, respectively These and the other two blend imper- 
ceptibly with one anotlier or more than one stage may be present in different 
vessels simultaneously The acute inflammatory stage is followed by a 
proliferative oi gianulation tissue stage (stage 3) m which fibroblasts and 
thin walled blood vessels grow into the damaged areas producing suben- 
dothelial thickening oi even invading the thrombus within the lumen Re- 
caiiahzation may occur or complete occlusion of the vessel The same 
leparative process occurs m the media and adventitia, an area of proliferative 
fibrosis replacing these layers and often tlie zone of perivascular aneurysmal 
or nodular formation Sometimes a linear mantle of periarterial fibrosis 
without nodule formation is seen, particularly where the lesions are linear m 
the first place (stage 4 or healed stage) 

The etiologic agent of periarteritis nodosa has not been definitely estab- 
lished In general, there are three sdiools of thought, viz (1) Specific 
virus (Arkm, Haining and Kimball) , (2) rheumatic (Ophuls, v Glahn and 
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According to Arkin, clinical diagno^^is is po-^siblc only in stages 2 and 
3 Tnfaiclion. atiopby oi scaiiing of ibe organs supplied by affected \esscls 
may offer an indiicct clue, but tbc real undei lying jiatbology is gcnerall} not 
ascertained dining life Wcver and Perry "* reported a case of fatal pciiicnal 
hemorrbage in ivbicb tbc condition was deemed surgical \erv mucb like case 
2 with renal infaiction repoitcd above Fever is piesent during the active 
stages (1 to 3) and absent m stage 4, according to Arkin Focal lesions in 
various oigans aie common, but diflicult to intciprct even in the presence of 
a leukocytosis as seen m stage 2 Coronary or renal involvement is rclativel} 
frequent, but moic common causes than pciiaitcntis nodosa arc generally 
suspected Im olvement of the extra- or mti amui al intestinal v esscls appears 
to be much more frequent than retinal involvement and ofters a promising 
field for non-opei ativ e clinical diagnosis since visuahration of tbc inlramuial 
branches was actuall)* effected m our patient Arkin has even desciibed a 
rather pictuiesque involvement of the mesentei ic vessels (as seen at necropsy) 
111 which hempseed-hke nodules studded the vessels like a string of pearls 
(peilschnuraitig) The intramural “ skip ” or segmental involvement which* 
we noted at sigmoidoscopy is piobably part of a similar pictuie Intestinal 
symptoms and signs consist chiefly of cramps and dianhea vvhicli appear to 
be due to involvement of the larger extiamuial branches with subsequent 
anoxemia of the part of the intestine supplied Thiombosis of the principal 
mesenteric arteiies with intestinal infaiction is uncommon Inv olv'^ement 
of the smaller intramuial blanches alone is laiely extensive enough to pro- 
duce anoxemia as their rich arborizations are sufficient to maintain an ade- 
quate blood supply No broad assumptions can be made on the basis of our 
limited experience, but in view of the fact that intestinal lesions are so com- 
mon in peiiaiteiitis nodosa, their detection at sigmoidoscopy may prove to be 
a useful diagnostic proceduie m this disease 

Summary 

Correlated clinical and pathological studies have been presented in a case 
of periarteritis nodosa diagnosed duiing life by sigmoidoscopy 
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SOME PROBLEMS CONFRONTING THE PHYSICIAN 
IN THE EXAMINATION OF AUTO- 
MOBILE DRIVERS 

By Lowell S Selling, M D , Ph D,DrPH,FACP, 

Detioit, Michigan 

The history o£ medicine has demonstrated over and over again the alert- 
ness of the physician to meet new problems When firearms were introduced 
into the art of warfare surgeons rapidly learned new technics of saving life 
With an increased use of machinery in industry, industrial medicine and 
surgery have shown a parallel development But strangely enough, in deal- 
ing with the medical aspects of the trafiic problem, there is a detectable lag 

The real problems set up by the existence of the motor car have not been 
apparent until the last 15 years Surgery has met the particular emergency 
set up by the motor car because of the fact that surgical teclinic can be adapted 
to various purposes and because injury due to 'violence m its essentials is very 
much the same whether caused by a motor car or by an axe or a club The 
problem of medicine in tlie consideration of the damage done by motor cars 
is somewhat different The medical man is asked to take part m the solution 
of this problem from two angles 

The first is the problem of what part the physical or mental condition of 
the patient may have played in causing the accident and in determining the 
patient’s responsibility for it, and what important medical changes have 
occurred to tiie patient or others as the result of an accident This last con- 
sideration, I think, IS more important in a civil case than in a criminal one 
It IS sufficient, in the criminal court, to show that damage was done to the 
victim , the amount of damage must be assessed in the civil court 

The second problem, and the greater one, is to determine who should 
drive Here the fields of preventive medicine, general medicine, and law 
overlap The matter is important from the standpoint of preventive medi- 
cine because public health demands that the mortality and morbidity due to 
automobile accidents be curbed When we consider that two years ago 
40,000 people were killed m the United States from this cause alone, the 
problem cannot be ignored Even last year (1939), which was considered 
a fair year, tliere were still about 32,000 people killed and 1,200,000 injured 
throughout the country f It is not the public health worker, however, who 

* Received for publication July 18, 1940 

(Presented in part at a meeting of the Noon Day Study Club of the Wayne Count> 
Medical Society, Detroit, Michigan, April 4, 1939, under the title of “ The Function of the 
Physician in the Examination of Drivers”) 

From the Psychopathic Clinic of the Recorder’s Court, Traffic Division, Detroit, Michi- 
gan Series T, No 17 

tFrom* Smash Hits of the Year, The Travelers 1940 Book of Street and Highway 
Accident Data, Hartford, Connecticut, The Travelers Insurance Company, 1940, page 3 
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tan make the exaiiiin.itjon oi do the leseaich to determine whal tonslitntes 
a sitisfaeton plnMtal condition m one c\ho wi'^hes to ojieiate a motoi c'ai 
One aspect of tins piohlem lies in tlie iinestmii of whethei the ciilena and 
.standaids set np In \aiioius consultants, inchidm«i; plnsicians at the iiijncst 
of license Inn cans and othei law enforcement aj^encies, can he stisiained in a 
coiiit of law ]t IS eas} enough to set up hypothetical standaids, but it le- 
mains a matter desening of conskleiahlc thought to deteimine whethei theit 
IS derimtc CNidence of the ^ahdlty of these standaids which can he laid be- 
foic the judge in an honest and coinincing mannci 

The piohlem of medical standaids for safe dineis is one in which few 
medical men can cpialif} as ical experts inasmuch as \ciy little lescareh has 
been done outside of that which w'C ha\c done m the l’s}chopathic Clinic of 
the Recoidei’s Court in Dctioit ’• ' When the Clinic w'as set up m Octobei 
of 1936, as a joint pioject sponsoiecl by the judges of the Traffic Dnision of 
the Recorders CouiL and the Judges of the Recorder's Couit, the iDcrsonnel 
of the Clinic canvassed the literature to see what definite information there 
might be on the subject of personal driving standards A resolution pre- 
sented by the Section on Ophthalmolog) , cooidinatpd with one from the 
Committee on Physical Standards foi Dnveis of Motor Vehicles, was 
adopted by the House of Delegates of the Ameiican Medical Association, 
setting forth quite reasonable standards '* New^ standards w^re set up in 
1938 but they are still open to severe criticism ■* In spite of the fact that 
certain rather gioss examination standards have been set up m the driving 
laws of some states, the physician remains at loose ends Most medico-legal 
terms have not been adequately defined as legards psychiatry and, perhaps, 
as legards medicine m geneial, but the standards, grossly, are that, in ca- 
rious states, the following aie disqualified habitual drunkards or diug 
addicts (25 states), insane oi feebleminded (18 states), idiots, imbeciles 
or epileptics (17 states) , persons having physical or mental defects causing 
lack of reasonable driving control (22 states) , persons adjudged afflicted 
with a mental disability or disease (7 states) There aie also states where 
the deprivation of license is mandatorj'^ wdien certain of the above conditions 
are present ° 

However, fiom the point of view of utilizing these laws so that they 
will be most valuable to the driving public much remains in question For 
example Shall imbecility be determined by a clinical definition or by viitue 
of a dead-level intelligence quotient^ Do enough peisons afflicted with petit 
mal know that they are suffering from epilepsy so that they can be made to 
leport under these laws^ Does hysteio-epilepsy, a functional disease, fall 
under the gross head of epilepsy in dealing with traffle problems ^ 

These and many other questions arise in the administration of the medical 
problems of traffic Standards for these are, therefore, in a confused state 
Visual defect standards are based on those urged by the National Safety 
Council and defined by the Ophthalmology Section of the American Medical 
Association Those of crippling are merelj^ whatever the examiner and the 
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Police Dcparlnient wish to call scveie crippling as detei mined by the way the 
man can operate a motor cai on a road test In the Clinic we have seen many 
siifteiers fiom infantile paralysis, all of whom could operate a motor car well 
enough to pass a diiving test, but who m a sudden emergency were unable 
to icact quickl) enough to bring then withered limb into action with suf- 
ficient stiength to keep from having an aecident There is no question but 
that with speeial apparatus and in certain special cases the sufferer from 
infantile paralysis is a safe driver, as determined by a load test, but the 
standards themselves lemain to be established Perhaps all-mclusive stand- 
ards will be too difficult to develop and each case will need to be evaluated 
on its merits 

The first considei ation foi the physician is his obligation to give com- 
petent advice to the Court in detei mining how culpable an individual in- 
voKed in a tiaffic accident might have been “ There have been a number of 
persons brought into the Recorders Court Traffic and Ordinance Division 
nho have maintained that they were ill and, therefore, not responsible for 
the accident in which they were involved As a geneial rule, the Judges of 
the Recorder’s Court Traffic Division have referred such cases to the Clinic 
foi an evaluation This is not because they doubted the reliability of the 
physician who had given a certificate which stated that the man was not in 
good physical condition, but because it does, in their opinion, require a 
special ability to evaluate how important these physical disabilities were in 
the specific situation The testimony of the physician m Court regaiding a 
man’s condition, and its evaluation in the sense of indicating responsibility or 
lack of responsibility for an accidait, requires a knowledge of the special 
capacities needed for operating a motor car There is, however, no dif- 
ference in the need for special training between the physician who is willing 
to give a certificate to enable a patient to escape the consequences of his act 
and the physician who is able to make special examinations for the purpose 
of recommending whether a man should or should not have a license 

In general, then, there are three considerations which cannot be over- 
looked in evaluating a person’s physical condition to decide whether he was 
responsible at the time of committing an offense or having an accident, or 
whether he is physically able to drive a car There aie a number of tradi- 
tions and facts on the subject, but m general we might say that these three 
conditions are first, an adequate mentality, second, an adequate physical 
condition, including, of course, an intact central nervous system , and, third, 
adequate vision, which is tied up, of course, with both the first and second 
considerations ■ 

For the time being I shall mention the psychiatric side only \eiy biiefly 
It IS sufficient for the physician to know that the psj'chiatnc side cannot be 
Ignored Many a man whose physical condition is such that one would con- 
sider him unfit to drive might very well be permitted to drive because of his 
intelligence, his favorable attitude, his knowledge of his weaknesses, and a 
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dcMic to conipeiisitc, \\hicli he* can do by not dining; on ‘•lippci) day^ and 
niglits 01 in llca^y tiaflic. 

The Clinic has seen main coloi -blind indiNidnals who have jnoved to Ijc 
so by the test, but who weie not to their own Icnow ledge actn.illy color-blind 
They had ne\er h.id ain diOicnltN in distinguishing betw’cen the red ,ind tin 
green lights, and until we pointed out to them that on the Ishihara test thc\ 
were unable to distinguish between led and gicen letters and ninnerais, iht 
fact that the} weie coloi-blmd was entiiely nnUiiown to them Most oi 
these cases (and wc found about 4 pei cent of our cases to be jiailiall} oi 
completely color-blind) aic able to drive cais and to keep out of trouble 
They were not icfciicd to the Clinic because of their color-blindness 'J'hey 
w'ere usually lefeiied because of some othci weakness that had been bi ought 
to the attention of the Coiiit. All but thiee of these cases were able to tell 
the diffeience between the red and gicen lights and this w-as not due to the 
position of the lights on the staiidaids, because in oiii Clinic w'c mo\c these 
lenses around The w'orst coloi -blind cases were two seriously feebleminded 
individuals wdio had got into a gicat deal of trouble Tlicir ofTeiises had not 
been niimeioiis, but w'erc quite seiious In one case the man had actually 
gone through a led light against traffic, seemed to be quite bcw'ildcrcd by the 
fact that tiaffic w'as going in the opposite direction, and w^as unable to com- 
pensate for his coloi -blindness because of his feeblemindedness 

In evaluating the importance of physical ailments in the diivcr, his men- 
tal condition must not be ignoied If the physician is examining a man 
because he w^aiits to get out of the consequences of Ins violation, or because 
he has been refused a license and w'ants his physician to speak to the License 
Appeal Board in his behalf, the physician w^ould do w^ell to note a few^ im- 
portant psychiatric considerations’*® The fiist one is What is the pa- 
tient^s attitude^ Does he have a feeling that the diiving privilege is one 
which IS given to him by the Constitution oi by God, and that nobody has 
the right to take it away from him^ If he explains any accidents or dif- 
ficulties in which he has been involved, does he ahvays take the attitude that 
it IS the other man’s fault, that he could not possibly have been at fault? If 
this IS the case, it would pay one to be very suspicious It is undoubtedly 
true that many people have accidents for which tliey are not to blame, but it 
has been my experience, after seeing almost 800 cases of, this sort, that even 
the allegedly innocent party contributes m some measure to an accident 

The attitude taken by most modern traffic courts in this connection is that 
if a man is not able to stop in time, even if he has the right-of-way, he is 
almost as much at fault as the offender who diove across the right-of-way, 
making it necessary for the victim to stop The good driver, the one who is 
not violating the tiaffic laws, is able to stop in time to avoid an accident 
However, it must be admitted that theie are situations which arise wheie 
the conditions are so misleading (sucli as a blind corner or other tiap which 
IS improperly marked) that although the man may be taking due care, he 
does get into trouble In these days, in view of the thousands of dollars 
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being spent on maikeis, signs, and othei indicalois to pie\eiit an nidividuars 
going too fast in a dangerous place, it is lather a doubtful excuse for the de- 
fendant to say that the emergency aiose so quidcly that he could not react m 
time 

If an individual, who is to appear befoie a License Appeal Board or 
similar examining body for a hearing to determine whether he should have 
a license, wishes to bring with him a doctor’s certificate, it would be well for 
the doctor who examines him to make an investigation as to any signs and 
symptoms of psychosis There are very definitely a number of insane in- 
dniduals driving who show a suggestion of a paranoid picture or m whom 
the neurological examination indicates faint signs of central nervous system 
syphilis, and the doctor may be jeopardizing his reputation by giving a man 
of this sort a certificate so that he will be granted a driver’s license 

To evaluate the general physical condition of the driver does not require 
any unusual technic Any competent physician can recognize signs of 
arteriosclerosis, nephritis, systemic disease, and metabolic disease in these 
days Even ratlier early cases are detectable clinically, although occasionally 
it IS true that the laboratory must be brought in to assist Just how sick 
a man must be before he should not diive is a problem which has not yet been 
adequately studied I do not know of any really good standards In certain 
foreign countries the rule is that if there is any degree of illness at all, the 
man should not be permitted to drive ® If such a broad ruling is invoked, the 
diabetics, the mild arteriosclerotics, the mild sufferers from poliomyelitis, 
and the mild nephritics are handicapped and are unable to go about their 
business when quite possibly they are safe drivers 

A number of reporters in Europe admit that the too strict attitude should 
be revised, and it is becoming the duty of clinics such as ours in Detroit to 
establish new standards We will require the help of the medical profession 
in doing this Sooner or later we will have to circularize physicians and 
find out from them which cases have had accidents and which have not 
But the time does not appear to be ripe 

Nevertheless, I shall present a few experiences, and some opinions about 
physical disorders which we feel to be justified We have had a large num- 
ber of arteriosclerotics coming through our Clinic We have had 15 cases 
where tlie blood pressure was over 160, in half of these cases there had been 
an accident In none of them was the accident serious noi was there a death, 
so that we might say that the nieie presence of high blood pressure should 
not make it necessary to take away a man’s driving privileges However, 
if there is any danger of s3mcope — ^and this must probably be left for decision 
to the doctor’s own experience — a man suffering from hypertension of any 
sort might well be advised not to drive If he has never had a syncopal 
attack, if his blood pressure seldom goes over 180, careful observation of his 
conduct and evaluation of his subjective syndromes might make it possible to 
state that he was competent to drive I would be skeptical about serious 
cases, but I would not like to lay down any hard and fast rule 
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Wc have seen a few (li.il)elies Most of tliein did not come to oni atten- 
tion hecanse of their s\mi)toms. foi iisnall}' they li.id already heen placed 
nndei trealnicnt In one case, (hat of a fcclilcniltulcd Nc«:ro who u.t<; 
insnhn, the inan decided aftci taking: Ins noon-day injection that he would go 
for a dri\c hefoic he had his lunch The suhscqncnt aicidcnt, which lesnlted 
in injury lo nobod) hut which hadh hatteicd scveial cars, w’as probahh due 
more to his feeblemindedness than to the condition of his blood sngai I 
have checked with se\eral physicians who have large diabetic practices, and 
it is then opinion that diabetes pei sc. particularly the milder or well con- 
ti oiled forms, is not a contia-indication to di iviiig However, it is w'cll for a 
patient who is taking insulin to be WMrncd that he must not drive his cai until 
he has eaten an adequate meal aftci the injection Of course, any intelligent 
diabetic wall carry with him a suppl) of leadily available carboln drates We 
have been piomised by the Detroit Diabetic Association that it will make a 
survey for us to deteimine w'hcthcr there is any accident tendency among the 
patients under their observation I verj' much doubt whether such a ten- 
dency exists 

Cardiacs are very serious problems because w'e have in the accident re- 
ports a number of casualties w'here a man known to have heart attacks has 
lost consciousness or has died suddenly at the wdieel Any man wnth sevei e 
syphilitic aortitis or an active endocarditis certainly should not drive The 
arteriosclerotic heart, many instances of wdiich ha\ e been seen m the Clinic, 
does not seem to have interfered with the patient’s driving ability, particu- 
larly in its milder forms Nevertheless, if the patient has had a history of 
decompensation, he should be warned that he must not drive if he has any 
dyspnea or other signs of beginning decompensation, and if he is to keep his 
license, he should be checked rather frequently by his physician He need 
not necessarily be deprived of his license, but it should be limited Some day 
perhaps we will have to have endorsements on these licenses to indicate that 
the periodic examination is being carried out The expense and hardship of 
sucli periodic examinations probably w'ould be much less than the expense 
and hardships the man would have to undergo were he unnecessarily to be 
deprived of his driving privilege By the time a man has severe arterio- 
sclerotic heart disease it is quite possible that he will have other weaknesses, 
pai ticularly m reaction time, in the nervous system, or in vision, which would 
make him a risk on the highway 

These are the chief systemic diseases which have been brought to our 
attention We are mailing a special study of neurological disorders, par- 
ticularly of sufferers from infantile paralysis of whom there are many, and 
it has been the opinion of the local licensing authorities that if such cases 
can operate a car to the satisfaction of the examiners of the State Police, 
they should be permitted to drive We have had some of them referred to 
the Clinic because of minor accidents, and the cases have had to be evaluated 
on the type and degree of disability For instance, the last case we saw, a 
young man 18 years of age wdio had only had about three weeks’ diiving 
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expel lencc, had completely paralyzed lower extremities on both sides and a 
partially paralyzed right aim Now, this man could not adequately handle 
the pedals of his cai even though he kept his feet upon them and pushed his 
knees down manually to depress them Because of this, he ran into the 
back of a truck, did not do much harm, but revealed to us and to the Court 
that he was a greater risk on the highway than the noimal individual, and 
that the chances were high that he would never be a safe drivei We always 
feel very sorry foi these individuals, and a good deal of pressure has been 
brought to bear upon us to be lenient with them for economic leasons We 
can never see why an individual’s economic life should be held superior to 
the life of a victim 

There is no question that the eye findings in the case of license candidates, 
or m one who is tr 3 Mng to escape the consequences of his traffic misdeed, are 
important, but just what should be considered significant and what the stand- 
ards should be, I do not think have properly been determined as yet I men- 
tioned above the fact that color-blindness, which is supposed to be very im- 
portant in traffic, has been, in our experience, of rathei small significance 
Coloi -blindness and limited fields of vision are stressed by some psyclio- 
logists and by amateurs in the field of physical and mental examinations of 
traffic offenders, but, out of 760 cases, we found only eight with marked 
diminution of the field and these were obviously suft'ermg from diffuse neuro- 
logical diseases, and their inability to drive was so obvious that they were 
never granted licenses 

Paretics, of course, have limited fields of vision, but their symptoms can 
be detected through the usual neuropsychiatric examination 

Visual acuity standards have been set up by tlie Section on Ophthal- 
mology of the American Medical Association, but these standards have, in 
my experiences, worked some injustices because of over-strict application by 
lay eye-testers In many cases the competent ophthalmologist can set aside 
these standards without permitting a dangerous driver to be at large on the 
highway 

The Clinic has seen several cases wheie the vision in both eyes has been 
as low as 20/200, yet the individuals have never been in any trouble One 
of them, referred for reseaich purposes, was a tiuck diiver with over 500,000 
miles of driving experience, who was found to have a very low visual acuity 
Nevertheless, his route was distinctly channelized, he followed the same 
streets day in and day out, he drove rather slowly, was very alert, very 
cautious, and very anxious to maintain a good lecord, his poor vision was 
not a handicap, and we do not expect to find him in the Clinic unless he 
deteriorates 

There are a number of other functions of vision whicli are partly psycho- 
logical, such as depth perception, judgment of speed and distances, and judg- 
ment of spatial 1 elationships These all require special apparatus f oi 
tlieir proper testing, and the average physician would not find it worthwhile 
to have this equipment If the physician is doubtful about a man’s vision. 
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il would be ^\ell foi him to c<ill m a consultant ot, if it is possible, as in 
Detroit, to refer the man to a Clime, such as outs, so that he might be gi\en 
a certain amount of specialized advice about his patient’s eye condition ” 

The help of the physician has been asked in numeroiis cases invoKing in- 
toxication while opciatmg a motoi \ chicle Physicians aie sometimes asked 
to testify m Court that the indiMdual facing .i charge of di unken dri\ing was 
really sick at the time of his accident oi aiiest and that alcohol was only 
secondary Occasionally the physician is asked to slate under oath that the 
patient was not dunking at all and that the appearance of alcoholism was 
the lesult of the use of dings, of family tioublc which resulted m “ nervous- 
ness,” of fatigue, or of some othci cause 'J'hc cxpeiience of the Clinic leads 
one to believe that upon occasion the ends of justice arc decidedly served by' 
the testimony of the medical expert in such cases Ccitainly, for instance, a 
man should not be sentenced for drunken dming if he li.ad not been drinking 
but had suffered a cardiac attack w'hich caused him to stagger and faint 
Nevertheless, the physician w'ho testifies in such cases has not done his w'holc 
duty, particularly if he is the family' doctor, if lie does not follow' up the cir- 
cumstances surrounding the traffic violation oi accident If the patient is 
subject to convulsive attacks, his physician should w'arn him not to drive 
It would ceitamly' not be unethical for a physician to tiige the man to sur- 
render his license 

The greatest circumspection should be used in testifying m cases involv- 
ing drunkenness Physicians have been made dupes by casual acquaintances, 
and by patients who have been drinking and w'hose drinking, w'hile it might 
perhaps not have been the critical factor, was definitely' a contributing factor 
in the accident Physicians must not forget that even small doses of alcohol 
administered to certain physically and mentally weak cases will make them 
dangerous on the highway, whereas they might not be from their physical 
ailments alone Syphilis is an example of such a situation We have on 
record the case of a sufferer from syphilis evidencing veiy mild central 
nervous system manifestations who normally was qualified to operate a car 
but who, after having only a little beer, was subject to convulsions 

Altliough the Committee to Study Problems of Motor Vehicle Accidents 
of the American Medical Association has set up standards for the amount of 
alcohol in the blood which constitutes drunkenness, the value of these stand- 
ards IS open to question The amount of alcohol concentration i esulting m 
drunkenness is now set at 1 5 per cent by weight This is probably too high 
to include the majority of dangerously drunken drivers Certainly an in- 
dividual who has that much alcohol in his blood is not a good risk on the 
highway and should be sentenced as a drunken driver, but the majority of 
individuals who absorb that much alcohol are really incapable of sitting be- 
hind the wheel of a motor vehicle and operating it, and consequently “ pass 
out ” before they try driving We seldom see individuals as intoxicated as 
this arrested for drunken driving, m fact, a truthful history of “a few 
beers ” taken on an empty stomach is tlie usual one 
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The physician who knows a clironic alcoholic of this sort would do well 
to prevent his driving a car, for the probabilities are that, if he gets into 
trouble even though it is due to no fault of his own, he will be sentenced as 
a drunken driver and, in most states and cities, especially in Detroit, he will be 
given the most severe penalty the judges can devise 

It IS not to be expected that the physician in private practice will have 
apparatus for testing the breath, urine or blood, and it is open to serious 
doubt among la^^ 7 els whether such tests might violate the patient’s consti- 
tutional rights if he were compelled to submit to them Since in many cases 
the tests are administered b)' a layman (police officer), their validity will for 
a long time be open to question If such tests are to be given, it would be 
well for physicians to acquaint themselves with the intricacies of their chem- 
istry so as to qualify as experts in this respect when called upon to testify in 
drunken driving cases 

In conclusion, I should like to cite a case A 63 year old man was sent 
to the Clinic by one of oui traffic judges His blood pressure was only 140 
mm mercury systolic and 80 mm diastolic, but his vessels were tortuous, and 
we could feel in the arms definite indication of thickening of the walls, almost 
to the degree of a pipestem vessel His judgment of speed and distance, his 
reaction time, and his depth perception were poor On the intelligence test 
he rated only an intelligence quotient of 70, which was about that of a nine- 
3 'ear-old child This might not be bad in a younger man, but was probably 
an indication of deterioration in his case because in the past he had been a 
rather good salesman He was over-talkative, silly, and showed signs of 
beginning arteriosclerotic psycliosis We examined him thoroughly, gave 
him all sorts of physical examinations, urinalysis, seiology, tested his eyes 
by every possible means, and came to the conclusion that he was not a safe 
driver on the highway We might note, too, that he had received over 150 
tickets for minor traffic offenses He had settled these with impunity at the 
Violations Bureau When he was brought before the Judge, he talked m 
such a foolish fashion that the Judge sent him to us He told the Judge 
that he had committed his last violation m order to come up and talk to him 
After we recommended the revocation of this man’s license, our recom- 
mendation was followed up by the Judge and the Secretary of State’s office 
The man immediately set m motion the procedure to get his driver’s license 
back Merely on his record we would have thought that his application 
would have been rejected, but our report was requested and transmitted to 
the Appeal Board, and on the basis of it he was turned down When he was 
rejected this time, he went to a local neuropsychiatrist, and told him tliat he 
had been unfairly treated at the Clinic This physician examined him, gave 
him a neurological examination but without doing any psychiatric inventory, 
did not notice the tortuous vessels apparently and, of course, not having the 
special apparatus for testing his eyesight, thought that even though the visual 
acuity was inferior, the man had adequate vision The doctor wrote a letter 
to this effect to the Appeal Board which still Avithheld the man’s license The 
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IKiheiil'f* lawyci llieii jsaid tli.it lie would l.ilcc the c.isc to the Circuit Court 
(the tnbun.'il hc.iiing^ such appe.ils), if the man would [mv enou^di nioiie\ 
'J'he petitioiiei tned to get the doctor’s ccitificatc for the la\\yci, but iii the 
intenm the plnsician had coinniunicatcd ^\lth us and been informed of oui 
findings, so that he icahml that the man had made iinpropci use of his 
serMces. and, theicfoic, lefused to issue another ccitificatc The petitioner 
then seemed aiiothci lawyci ^^ho took the case to the Ciicuit Court and 
subpoenaed one of the best sutgeons in town to testify concerning the peti- 
tioner’s ability to dri\e a cai This surgeon testified on the st.and that he 
found no artcnoscleiosis, and that the man’s ejesight was good, but when 
asked what the man’s mental condition was, he said he was not a ps} chiatrist, 
probably because he realized from the petitioner’s conduct when he was on 
the stand that thcie must be something the mattci with his patient’s men- 
tality Both of these doctors would ha\c been well forewarned had they 
talked the matter over wdth us in the Clinic, or had they made a special study 
of the tiaffic situation with special reference to its medical aspects 

Naturall}’^, the Clinic has no axe to giind It is impartial, having a 
desii e only to pi otect the driver from his ow'ii folly, and to pi otect the public 
fiom a dangerous driver Often cases wdio aie handicapped and w'ho would 
make a poor impression before a Jury are w^arned that although legally they 
can have a license, if they get into an accident the Jury would consider it 
to be their fault As a general rule, it has been our experience that the 
doctor IS foolish wdio advises a traffic court that a man is in poor physical 
condition and, therefore, is not responsible for his accident This almost 
immediately means revocation of the license, unless the doctor has looked into 
the situation so thoroughly as to be able to prove that the occurrence w^as one 
which would not repeat itself during his patient’s driving caieer Of course, 
if the doctor is sure that the accident is an isolated incident, and tliat the 
syncope or other cause of an accident will not recur, he should not hesitate 
to state this to tlie Court (his patient is certainly entitled to such service) , but 
the physician would do well to lean backward before sending such a patient 
back on the highwa}^ 

To conclude, then, it must be obvious that there is a very definite place 
for the physician in dealing with this tiaffic pioblem to aid cases to get justice 
either in the Courts or when trying to get a license, but very special considera- 
tions should enter the physician’s mind before he puts himself on lecord in 
regard to the patient’s condition in relation to his ability to drive a motor 
car 
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CLINICAL STUDIES WITH THE AID OF RADIO- 
PHOSPHORUS. III. THE ABSORPTION AND 
DISTRIBUTION OF RADIO-PHOSPHORUS 
IN THE BLOOD OF, ITS EXCRETION 
BY, AND ITS THERAPEUTIC EF- 
FECT ON, PATIENTS WITH 
POLYCYTHEMIA 

By L A Eri', M D ,t and J H Lawrcnci:, M D , Califotma 

The purpose of this paper is (a) to indicate the amount of radio-phos- 
phorus (P“-) retained b}' various fractions of blood of four normal indi- 
viduals and six patients with polycj'themia , (&) to indicate the amount of 
excreted in the urine and feces of the normal individuals and some of 
the patients , and (c) to present the hematological and clinical findings of the 
patients before and after the admimstiation of P'” ’ 

Materials and Methods 

The radioactive phosphorus was pioduced by the Berkeley Cyclotron - 
The four normal individuals were robust, ambulatory workmen u ith recently 
healed fractures, all of whom had received the same type and quantity of 
food for a period of from one to eight weeks, and each of whom had a single 
regular bowel movement daily during the same period, previous to the admin- • 
istration of P®“ It was impossible to control the diets or time of excretion 
of the patients The blood withdrawn from veins was heparinized, cooled 
and centrifuged exactly 20 minutes at 1450 times gravity to insure constant 
volume The buffy coat was aspirated, suspended in equal amounts of 
heparinized Ringer’s solution and centrifuged exactly 20 minutes at 1450 
times gravity The plasma was then removed from the original tube and 
finally the red blood cells The stroma of the red blood cells and the phos- 
pholipid, acid soluble and nucleoprotem fractions of red and white blood 
cells and plasma were obtained by tedmics previously described ® The 
various blood samples and excreta of the patients and normal individuals 
were ashed at 400° C in appropriate ciucibles, and assayed for radioactivity 
by use of an electrometer All the determinations of P®^ recorded m the 
tables and graphs were corrected for decay to the date of administration $ 
One microcurie (|jlc) or 1/1000 millicurie (Me) is equal to 37,000 beta 
particles per second 

* Received for publication April IS, 1941 

From tile Radiation Laboratory and the Department of Medicine, University of Cali- 
fornia 

T his work was aided by the John and Mary R Markle Foundation 
t Wm R Kenan, Jr , Fellow 
tThe half-hfe of Ps® is 143 days 
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Results In table 1 aic listed the foiu noimal individuals and the six 
patients with then complaints and physical and laboratory findings before 
the initial administration of ladio-phosphorus and the hematological changes 
and clinical results 7 to 15 months after the initial administration In gen- 
eral tlie hemoglobin, red blood cell and white blood cell levels of the patients 
eventually reached near normal levels after various amounts of radio-phos- 
phorus There was maiked cIihicslI improvement and marked improvement 
in the physical findings in all of the patients during the period m which they 
were studied 

The average percentage of the dose of administered P®" retained per 
100 c c of red blood cells, white blood cells and plasma of the normal indi- 
viduals and of the patients are listed in table 2 and the red blood cell and 


O/W. INTRAVENOUS 



plasma levels are illustrated m figure 1 The amounts and routes of admin- 
istration of P®®, the number of cases studied and the intervals in time are 
noted also No attempts were made to correct the findings for variations in 
the metabolic rate, blood volume, kidney and hepatic function, diet, age, 
weight, etc , of the cases studied As can be observed in figure 1 the reten- 
tion of radio-phosphorus in the red blood cells and plasma of both normal 
individuals and patients were nearly identical regardless of the route of ad- 
ministration However, the retention of P®® m the red blood cells of both 
groups was higher following its administration by the intravenous route 
than by the oral route 

Table 3 presents the retention of P®® in various fractionations of red and 
white blood cells and plasma of two patients, one of whom (case 9) received 
the same number of millicuries of P®® on two occasions, once orally and once 
intravenously 

(a) Red blood cells The levels of retention of P®® in the phospholipid 
fraction of the red blood cells of both patients increased during the 96-hour 
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Table II 

Rates of Absorption (Retention) of Radio-Phosphorus in Blood 
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Table IV 

The Retention of Radio-Phosphorus in the Stroma of Red Blood Cells 


C ise No 

Amount (in ipicrocuncs) 
and route of P’ administered 
0 = orally 

IV = intravenously 

Days between adm and 
withdrawal of blood for 
fracUonations 

Amount of P** in microcuries per 
100 c c of packed R B C 
(Centrifuged 20 inin at 

1450 Xgravity) 

Hemoglobin 
Fraction . 

stroma 

9 

2500 (0) 

1 

977 

immeasurable 



2 

740 



6000 (I V ) 

2 

10 2 

164 



4 

7 45 

0474 

8 

7900 (0) 

21 

492 

0072 

7 

7000 (0) 

22 

672 

0015 


period (and probably during the 4 to 21-day period) while those of the acid 
soluble and nucleoprotein fractions decreased after the 24—48 hour period 
(&) White blood cells The level of retention of m the phospholipid 
fraction of the white blood cells of case 9 increased and that of case 10 de- 
creased during the 96-houi period Those of the acid soluble and nucleo- 
protein fractions appealed to reach a peak between the forty-eighth and 
ninety-sixth hour in both patients regardless of route of administration 

(c) Plasma The level of retention of P®® m the phospholipid fraction 
of the plasma of the patients apparently reached a peak between the foity- 
eighth and ninety-sixth hours, while tliat of the acid soluble readied a peak 


NOOFCASes\ 2 f/oftrpu. z 

STUDIED J 2 POircrTT/Smi 2 



Fig 2 Average excretion of pss m urine and feces of normal individuals and patients 

with polycjthemia 
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before the foit}-ei{;hth lioni, and that of the micleopiolcjn fiactioii varied 
tonsideiahl> 

In case to whom eijn.d amounts of 1”- were administered both otally 
and intiavcnously, the great majority of the fractionations of the blood 
retained propoi tionately moie i adio-phosphonis after its admmistiation by 
the latter loutc 

Table 4 indicates that very small quantities of ladio-phosphoius are 
found in the stroma of led blood cells In the few findings presented, there 
IS appal cntly no distinct correlation between the concentiations of ladio- 
phosphorus in the stroma and hemoglobin fractions in i elation to the time 
element 

Table 5 and figure 2 indicate the average pei cent of the dose of admin- 
isteied P“" excreted in the uiine and feces of normal individuals and patients 
with polycythemia The normal individuals excreted from 25 to 50 per cent 
of the dose of P’'" during the 6 days following its administration regardless 
of the route However, during a period of 4 to 6 days the patients excreted 
less than 25 per cent of the dose The patients excreted less P““ in both the 
urine and feces, legardless of the route of administration, than did the nor- 
mal individuals 


Discussion 

Radio-phosphorus, which emits beta-particles which can be accurately 
quantitated, can be used as a “ tiacer ” or a therapeutic agent The beta 
particles have the capacity of producing ionization, just as do roentgen-rays, 
and therefore the effects of radio-phosphoi us are fundamentally and basically 
similar to those of x-radiation However, radio-phosphorus concentrates m 
bone marrow ® and since it has a half-life of 14 3 days it can constantly 
bombard with radiation a tissue, in which it concentrates, for many days It 
IS this latter feature that is probably responsible for the favorable hemato- 
logical results obtained in the patients with polycythemia In three of the 
patients (cases 6, 9 and 10) fairly laige doses of radio-phosphorus had to be 
administered intravenously before a decrease m the hemoglobin levels took 
place Presumably the concentration of P®^ did not reach sufficiently high 
levels following oral administrations to reduce the production or release of 
red blood cells The first evidence of significant decreases m the hemoglobin 
levels occurred approximately 100 days f after an effective dose (this de- 
pended upon the quantity and/oi route of administration) of radio-phos- 
phorus had been administered Since radio-phosphorus has never produced 

* The so-called “ safe tracer dose ” which has been studied in animals ® has not yet been 
studied in humans Presumably, m the normal cases studied here, “ radiation effects ” have 
occurred and therefore accurate qualitative or quantitative deductions regarding phosphorus 
metabolism cannot be made 

It IS known, from experiments upon both animals and human beings, that relatively large 
doses of sodium phosphate when accompanied with radio-phosphorus, reduce the amount of P* **- 
rctained by the blood Therefore this variable would also alter deductions 
t The usual life span of an average human red blood cell 
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nausea, vomiting or any clinical ill effects after its administiation this form 
of therapy seems acceptable at the present time Perhaps other radioactive 
agents will be found to be superior It should be reemphasized that the 
physical and clinical improvement of the patients was as remarkable as the 
hematological improvement 

If corrections for variations in blood volume, weight, etc of the patients 
were made, the absorption levels would be different but the trends would be 
the same Greatei concentrations of P’" are found m the blood (and there- 
fore the marrow) when ladio-phosphorus is administered intiavenously than 
when given orally 

The findings, presented above, of die fractionation of red blood cells are 
too incomplete to make deductions However, it is interesting to note that 
the amounts of P®" found m the phospholipid fractions of the red blood cells 
of case 9 were much less than those of case 10 Since it is well known that 
the stroma of red blood cells is composed of substances hpoidal m character. 
It can be observed (tables 2 and 4) that the fraction containing the stroma of 
the red cells of case 9 retained immeasurably small amounts of P®® while that 
of case 10 retained approximately 1 per cent of all of the P®® of the red blood 
cells This difference may be due to the increased quantity of P®® admin- 
istered, to routes of administration, or even to differences in red cell or hemo- 
globin structure or production It appears therefore that phosphorus ulti- 
mately reaches the stroma presumably aftei passing through the hemoglobin 
fraction In general, however, less than 1 per cent of the P®® retained by red 
blood cells is found m the stroma 

The explanation is unknown for tlie lesser excretion of P®® from the 
patients with polycythemia than that from normal individuals It can only 
be assumed that the tissues of the patients had greater need or affinity for 
the phosphorus or that the P®® was retained by the tissues for longer periods 
of time 

Conclusions 

1 The distribution of P®® m various fractions of blood and the rates of 
excretion of P®® m the urine and feces of normal individuals and patients with 
polycythemia are presented 

2 Evidence is presented that marked clinical and hematological improve- 
ment m patients with polycythemia follows the administration of “ thera- 
peutic ” doses of radio-phosphorus 
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EXPERIENCES IN THE TREATMENT OF SUBACUTE 
BACTERIAL ENDOCARDITIS WITH SULFANIL- 
AMIDE, SULFAPYRIDINE AND SULFATHIAZOLE; 
A REVIEW OF PREVIOUSLY REPORTED CURED 
CASES WITH THE REPORT OF FIFTEEN TREATED 
CASES INCLUDING ONE CURE AND ONE ABORTED 
CASE^ 

By Howard E Heyer, M D t and Ford K Hick, M D , Ph D 

Chicago, Illinois 

The advent of new chemo-theiapeutic agents has provided the physician 
weapons with which to combat infectious endocarditis While the majority 
of cases treated with sulfanilamide and its derivatives progress to a fatal 
issue, a definite minority have been shown to reach a stage of apparent clini- 
cal cure Thirty-one cases which have been cured by the use of sulfanil- 
amide and Its dern'atives have been gathered from the literature For con- 
\enience the essential data have been collected in tabular form (chart 1) 
Undoubtedly, other additions will be made as chemotherapy becomes a more 
generallj' utilized means of treatment In addition to the 26 cured cases 
listed below, Long and Bliss ^ have reported five cases cured by sulfanilamide 
Four of the five occurred m patients with congenital heart lesions Because 
detailed clinical histones are not available, they have not been added to this 
collection 

The diagnosis of bacterial endocarditis is based on a well recognized 
clinical picture which needs no discussion If one is to have confidence in 
it then certain postulations should be made One should find in the patient a 
valvulitis or a congenital cardiac anomaly If to this is added a positive 
blood culture, the case may be regarded as proved If the blood culture is 
negative, splenomegaly with or without embolic manifestations is required to 
complete the diagnosis In the cases of Major and Leger, and Kelson and 
White there was pathological proof of the cure, since the patients afterwards 
died of congestive heart failure and were examined post mortem It is of 
interest to note that three of the 19 cases had congenital lesions, and 16 
rheumatic valvulitis In 12 cases Stieptococciis vindans was recovered and 
in two a hemolj’tic streptococcus In three patients the blood culture was 
sterile The longest periods of observation at the time of the report were 
15 and 18 months EAen though the periods of obser\ation in the other 
cases were much shorter, the clianges produced in the clinical pictures by the 

* Received for publication Alarcli IS, 1941 

From the Unnersity of Illinois, Department of Medicine, College of Medicine and Re- 
search and Educational Hospitals, Chicago, Illinois 

t Resident Phjsician, Research and Educational Hospital 
j Assistant Professor of Medicine, University of Illinois 

291 



292 HOWARD i:. iilydr and ford k hick 

irealnicnt were sufiicienl to justify the asbumplion that a clinical cuic had 
been accomplished The accumulating evidence, therefore, suggests that in 
a few cases cures arc being obtained and that ways and means may } et be 
found for making the sulfonamide derivatives more effective For this 
reason the experience obtained m treating 15 cases over the last two and one- 
half years will be summarized In addition to these, two cases will be re- 
ported in detail , in one a clinical cure was obtained and in the other a be- 
ginning valvular implantation seemed to have been aborted 

Results of Treatment 

Fifteen cases have been tieated by sulfanilamide, sulfapyridinc or sul- 
fathiazole, m tlie medical ward in tlie Research and Educational Hospital 
duiing the last three years The series comprises seven women and eight 


Chart I 

Subacute Bacterial Endocarditis, Recovery from Therapy with 
Sulfanilamide and Its Derivatives 


Author 

Patient 

Age-Sex 

Blood 

Culture 

Cardne 

Diagnosis 

Spleno- 

megaly 

Em- 

bolic 

Phenom- 

ena 

Therapy 

Period of 
Observation 

It Time of 
Public-ition 

BHBII 

B 

■ 

Sterile 

Endocarditis 

Present 

♦ 

Prontosil 

1 

8 weeks 

2 McQuarne > 
1937 

6 M 

Streptococcus 

(typjs?) 

R H D * with 
mitral sten 
and insufT 

■ 


Prontylin 

66 days 

3 Hussey ♦ 

1937 

34 M 

Hemolytic 

strept 

R H D with 
mitral and 
aortic stenosis 

Present 

Absent 

Sulfanil 

11 weeks 

4 Major and 
Leger ' 1938 

39 

F 

Strepl vindans 

R H D with 
mitral and 
aortic insufT 

Present 

Present 

Prontosil and 
sulfanil 

Death from 
cardiac failure 
after 29 days 
of normal 
temperature 

5 Manson- 
Bahr‘1938 

60 M 

Sterile 

Endocarditis 
(R H D with 
mitral sten ? 
and possible 
aortic sten ?) 

Absent 

Absent 

Prontosil 

2 years 

6 Manson- 
Bahr ' 1938 

45 M 

Sterile 

Endocarditis 

Present 

Absent 

Prontosil 

15 months 

7 Major and 
Leger 1 1939 

36 M 

Strept vindans 

R H D with 
mitral sten 
and insuff 

Present 

♦ 1 

Neo-prontosil, 
and sulfapyri- 
dine, and 
prontosil 

1 year 

8 Spink and 
Crago ® 1939 

18 

F 

Strept vindans 

Patent ductus 
arter 

Present 

Present 

Sulfanil 

9 months 

9 Barton and 
Stinger • 1939 

■ 

B 

Strept vindans 

Prob congeni- 
tal heart 

Present 

Present 

Sulfanil 

3 months 

10 Kelson and 
White >0 1939 

22 M 

Positive 

* 

:ic 

* 

Sulfapyridine 
and heparin 

6 months 

11 Kelson and 
White 10 

23 

F 

Positive 

R H D with 
mitral lesion 

* 

* 

Sulfapyridine 
plus heparin 

6 months 
Death from 
cardiac failure 

12 Kelson and 
White 10 1939 

41 M 

Positive 

* 

* 


Sulfapyridine 
plus heparin 

4 months 

13 Andrews n 
1940 

68 M 

Sterile 

Aortic insuff 
(etioi ’) 

Present 

Present 

Sulfapyridine j 
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Chart I — Conltnued 


Author 

Patient 

Age-Sex 

Blood 

Culture 

Cardiac 

Diagnosis 

Spleno- 

megaly 

Em- 

bolic 

Phenom- 

ena 

Therapy 

Period of 
Observation 
at Time of 
Publication 

14 Lippmmn*= 
1940 

S3 M 

Streptococcus 

rindans 

R n D (?) 

Present 

Present 

Sulfanil neo- 
prontosil and 
sulfapyridine 
with ammo- 
nium hepten- 
chlorarsonate 
(arsenical) 

3} months 

1 S Hc> imn » 
1940 

38 

F 

Streptococcus 

viridans 

Patent ductus 
arter 

4: 

Present 

Sulfanilamide 

orally 

18 months 

16 Ma]or>M940 

40 

F 

Strep! rtrtdans 

R H D (>) 

Present 

Absent 

Sulfapyridine 

7 months 

1 7 Christie u 
1940 

17 

■ 

Strep! etridans 

R H D with 
mitral insuff 

Present 

Present 

Sulfanil 

1 year 

IS Alexander 

S 1* Alexan- 
der, S F 

1940 

■ 

Hemoly 

strept 

Mitral 

valvulitis 

Absent 

Absent 

Sulfanil 

orally 

4 months 

19 Orgam and 
Poston u 1940 

21 

F 

Strept ttr and 
gouorrh 

* 


Present 

Sulfanil and 
Sulfapyridine 

7 months 

20 Bierman and 
Baehr'** 

32 M 

Strept vir 

Endocarditis 

Absent 

Present 

Sulfanil and 
fever therapy 

Over 2 years 

21 Bierman and 
Bachr “ 

19 

F 

B injluensae 

Endocarditis 

Present 

Present 

Sulfanil and 
fever therapy 

10 months 

22 Solomon •’ 

19 

F 

Strept vir 

R H D with 
mitral sten 
and insuff 

Present 

Present 

Sulfanil and 
typhoparaty- 
phoid vaccine 

18 months 

23 Solomon 

40 M 

Nonhemolytic 

strept 

R H D with 
mitral and 
aortic sten 
and insuE 

Present 

Present 

Sulfanil and 

1 typhoparaty- 
phoid vaccine 

2 months 

24 Solomon 

19 

F 

Strept mr 

R H D with 
mitral insuff 
and aortic sten 
and insuff 

Present 

Present 

Sulfapyndine 
and typho- 
paratyphoid 
vaccine 

5 months 

2S Solomon 

14 M 

Strept vtr 

R H D with 
mitral and 
aortic insuff 

Present 

Present 

Sulfapyridine 
and typhopara- 
typhoid vaccine 

2 months 

26 Solomon -ir 

37 M 

Sterile 

R H D with 
aortic sten 
and insuff 

Present 

Present 

Sulfapyridine 
and typhopara- 
typboid vaccine 

2 months 


(R H D = Rheumatic heart disease ) 


men the ages varying between 21 and 60 years Thirteen patients were 
diagnosed clinically as rheumatic heart disease, one as a coarctation of the 
aorta, and one as hypertensive heart disease Frequent hemoglobin deter- 
minations, and red and white cell counts were made Blood levels of sulf- 
anilamide, sulfapyridine and sulfathiazole were also determined in ordei to 
obtain maximum therapeutic concentrations Blood cultures drawn were 
incubated for a peiiod of tliiee weeks before being pronounced sterile 

Chart 2 presents the essential data concerning treatment and its effects 
in tabular form 

Case Reports 

Case 8 A white female of Roumanian descent, aged 19, ^\ho had previously 
been well aside from slight dyspnea on stair climbing, was admitted on June 18, 
1938, to tlie Research and Educational Hospital complaining of severe right lumbar 
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Chart II 


No 

Auc- 

Sc\ 

Cwlinp 

DiiRnoMS 

Splcim- 

megab 

Rlond 

Cultures 

rmbolic 

Mani- 

festa- 

tions 

H| 

Dura- 

tion 

1 rcat- 
ineiit 

Results 

Treatment 

Pntholngiral 

1 Hidings 

1 : 

JS 1 

U 11 1) will 
mil ml slon 
niid rC!;urK 

Frmcnt 

S/rrnf 

rtnaan^ 

Present 

Siilfnmlninidc 
37 gm 

11 days 

Death 

llmoa 

No imstmortem 

2 

15 M 

11 HD Tilth 
mitr il sten 
niid regure 

Present 

iS/repf 

nriaans 

Present 

Sulfanilamide 
61 Ogin 

IS dais 

Death 

5J inoa 

Mitral stciiosu' A chela- 
tions on mitral i all r 
"Septic spleen *' Multiple 
infarcts 

3 

33 r 

11 H D wth 
mitral iiisiifT 
Mild diibctcs 

Present 

Sterile 

Present 

: Sulfanilamide 
b6gm 

4 ilnm 

Death 

14 mos 

No postmortem 

1 


II H D with 
mitral sten 
andmsuR and 
aortic insufT 

Present 

nrmanff 

Present 

! 

Sulfapyridinc 
72 gm 

Sulfanilamide 

6 6 gm 

IS days 

3 days 

Death 

3^ mos 

No iwstmortcm 

o 

31 M 

II H D with 
mitral aten 
and insufl 

Present 

rtrtaan^ 

Present 

Sulfanilamide 
38 gm 

13 doys 

Dentil 

No postmortem 

6 

31 F 

RHD mth 
mitral sten 
and insufT 

Absent 

Sirepf 

rirtaans 

Present 

Sulfanilamide 
888 gm 

24 dais 

Death 

23 mos 

Mitral stenosis Acgetafions 
on mitral i die watli ulcera- 
tions Afultiplc infarcts 

7 

36 M 

RHD wth 
mitml sten 
and mauS 

Present 

nrtoan« 

Present 

Sulfanilamide 
28 gm 

Sulfapyridinc 
150 gm 

9 days 

47 days 

Death 

6^ mos 

Mitral and tricuspid steno- 
sis Vegetations on mitral 
lalic Multiple infartts 
Cerebral hemorrhage 

8 

21 F 

Coarctation of 
aorta 

Present 

Sireni 

txnaaM 

Present 

Sulfanilamide 
58 gm 

17 dais 

Clinical cure 
3yr8 9 mos 


9 

27 F 

RHD with 
mitral sten 
and insuff 

Present 

Sirevt 

nnaans 

Present 

Sulfnp>^dmc 

81 gm 

31 days 

Death 

6 mos 

Mitral stenosis Vegetations 
on mitral, aortio and tricus- 
pid i all cs Multiple mfarcts 

10 

21 M 

RHD with 
mitral sten 
andmsuS and 
aorUo insuff 

Present 

Sterile 

Present 

Sulfapyndine 
97 gm 

Sulfathiazolc 

18 gm 

31 days 

0 dais 

Death 

Mitral stenosis Vegetations 
on mitral valve Multiple 
infarcts 

11 

60 M 

Hypertensive 
ht disease 

Present 

D\‘plococcuz 

pneumoniae 

Present 

Sulfanilamide 
16 gm 

4 days 

Death 

1 mo 

Vegetations on tricuspid 
and aortic valves Arteno- 
sclerosis of aorta and coro- 
nary artenes 

13 

50 F 

RHD with 
mitral sten 
and insuff 

Present 

Sterile 

Present 

Sulfapyndine 

9 gm 

5 days 

Death 

18 mos 

Mitral and aortic stenosis 
Vegetations of mitral i ah c 
Multiple infarcts 

13 

35 F 

RHD with 
mitral sten 

Present 

Sterile 

Present 

Sulfanilamide 
30 ^ 

Sulfathiazole 

17 gm 

5 days 

3 days 

Well dunng 
5th mo 


14 

32 M 

RHD with 
mitral sten 
and insuff 

Present 

Strept 

vxriaaM 

Present 

Sulfathiazolc 

82 gm 

18 days 

Alive dunng 
4th month 
Some fever 


15 

41 M 

RHD with 
aortic sten 
and regurg , 
mitral sten 
and regurg 

Present 

Slrepl 

nrxdans 

Present 

Sulfathiazo’e 
500 gm 

moB 

Ahve dunng 
8th month 
Some feier 







Sulfapyndine 
120 gm 

30 days 



pain of SIX weeks’ duration This was accompanied by fatigue, weakness and weight 
loss Six weeks before entrance the patient had a sudden sharp pain in the right 
lumbar region, accompanied by vomiting so severe as to cause her to “double 
up ” She had spent three weeks at the Cook County Hospital (service of Dr H J 
Isaacs) where a diagnosis of subacute bacterial endocarditis with a coarctation of the 
aorta was made Two positive blood cultures, one of Streptococcus vii idans, and one 
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of SUcpIocotcii'! /itHio/yOtHT, wcie obtained theic The patient was dischaiged fiom 
the Coiint> Hospital with pain in the light kidney region unchanged, and fevei 

The d.ij' preceding adinitttincc to Regfcaich and Ediicntional Hospital she had a 
se\cre chill lasting 10 innuites The lumbar pain was very seveie, accentuated during 
urination, and the urine was tinged with blood 

The past Instor}' included scarlet fever and pneumonia in childhood, measles, 
mumps, whooping cough and clnckenpox, but no rheumatic fever or sore throats 
The patient nas poorly nourished, appeared acutely ill and in severe pain, holding the 
right side On admittance she had a temperature of 101 6°, blood pressure 190 mm 
Hg sj'stohc and 110 mm diastolic in both arms, pulse 134, respiration 26 The lungs 
were clear The heart was enlarged slightly to the left, with a harsh systolic mur- 
mur at the apex, and a distinct, softer systolic murmur at the base, heard best at the 
third left interspace Marked tenderness over the right lumbar area was noticed, but 
no muscle spasm 



Femoral and dorsal pedal artery pulsations were not perceptible, and the blood 
pressuie in the thighs could not be obtained 

The blood study revealed 11 5 gm of hemoglobin, 3,740,000 red cells and 19,500 
white cells per cu mm A catheterized specimen of urine contained innumerable red 
cells and many leukocytes The blood also showed non-protein nitrogen 24 mg and 
urea nitrogen 12 mg Roentgenograms of the chest revealed notching of the ribs, 
with a normal cardiac size and configuration 

Although the right lumbar pain diminished in the next 24 hours, the patient ran a 
septic temperature to 101-104° for five weeks Splenic tumor was palpated on July S 
Blood cultures on July 7 and 15 revealed a Sh eptococnts vnidans On July 17 she 
complained of a severe pain in the left upper quadrant w ith local tenderness w'hich w'as 
attributed to an infarct of the spleen Rapid w^asting brought her w'eight to 73 lbs on 
July 23 

On July 23 the patient w'as placed on 4 gm of sulfanilamide daily The day 
sulfanilamide was begun, a marked drop in the fever occurred (see figure 1) and dur- 
ing the following 16 days this dose was continued The fever disappeared, the patient 
improved markedly in strength and vigor, and gained 314 lbs in w eight During sul- 
fanilamide therapy the hemoglobin dropped from 10 7 gm to 7 gm , and the patient 
was given 400 c c of blood on July 30, 1939 
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Two weeks .lUei the iiulial dose of sulfanikunide. she was .unhulalorj and the 
spleen w.is no lonsyei palpalde A total of 65 3 ijni of the diug was given hctw'ecn 
Julv 23 and August 8 

" Blood cultuies obtained on August 9, 15, 17, 24 and Septenihei 12. ie\calcd no 
growth of organisms 

The patient leinained in the hospital until November 11, 1939 gaining in w'eight 
up to 93V2 lbs , feeling well and exhibiting only occasional temperatin es up to 99 2 to 
99 6° Duinig the tw’o years and nine months following the beginning of tieatment 
the patient has remained w’cll She has been readmitted ti\e times merely for purposes 
of obseivation On one occasion, four months after treatment w'as stopped, a small 
hemolytic atypical streptococcus was isolated fioni the blood Thirtj’-four blood cul- 
tuies taken during the two years following, failed to show any growth of organisms 
Splenomegaly and embolic manifestations liaAC been absent, and the patient feels well 
in eveiy respect 

When last heard from, the patient W'as leading the life of her people (being a 
gypsy) and w'as w'ell enough to travel from Chicago to California by auto-trader, 
without any ill effects 

This patient is of interest because of the long pei lod of observation — ^two 
years and nine months — longer than any case tieated with sulfanilamide 
previously reported in the literature that has come to our attention 

Case 13 M B , a 35 year old nurse, single, w'as first admitted to the hospital on 
October 20, 1940 for treatment of an acute erysipelas of the right ear, cheek and neck, 
of 24 hours’ duration The tissues w'ere edematous, raised, reddened, and large 
glands were palpable at the angle of the right jaw The temperature rectally w'as 
103 8° and the pulse 124 per minute A mitral configuration of the heart with a 
presystohe thrill and murmur was found No murmurs w^ere audible at the base of 
the heart The spleen w'as not palpable The urine w'^as clear, the white cell count 
14,400 per cu mm 

The past history revealed three attacks of rheumatic jEever during childhood and 
one of chorea Pneumonia had occurred at 21 years, and a chronic sinus infection 
at age 28 years An acute attack of pyelitis had occurred 4 years previously For 
about 5 years she had suffered from chronic eczema of both external auditory 

Within 4 hours the fever had reached 106° rectally The patient was given sulf- 
anilamide by mouth, and was given a roentgen-ray treatment to the area of skin in- 
volved She was also given 100 c c of convalescent scarlet fever serum intravenously 
Her temperature then began to drop and by the third day was normal Sulfanilamide 
levels of 7 1 mg and 4 7 mg were found on the morning of the second and third hos- 
pital days Because of nausea, the sulfanilamide was stopped on the third day, after 
13 3 gm had been administered A blood culture drawn on the first hospital day was 
sterile She was given a second and third roentgen-ray treatment to the affected 
region She was discharged on the ninth hospital day with a diagnosis of erysipelas 
At this time the local lesion was completely resolved 

On November 5, eight days after the previous discharge, she was readmitted with 
a similar lesion of the left ear, cheek and neck The edema and redness were very 
marked, but the line of demarcation between diseased and blotchy skin was less pro- 
nounced tlian before Large glands also appeared at the angle of the left jaw The 
lungs were clear, the heart murmurs unchanged, the spleen was not felt The tem- 
perature was 104° rectally on admission Sulfanilamide was begun by mouth, and 
the patient was given 6 6 plus 4,000 c c of intravenous fluids and a roentgen-ray 
treatment during the first 12 hours By the following day the temperature was 101 4° 
but the patient was very nauseated She managed to retain 5 5 gm of sulfanilamide 
and was given 4,000 cc of intravenous fluids, and a roentgen-ray treatment At 
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4 30 p lu on the second Iiospital day, she developed a sevei c cliill witli an elevation in 
temper .ilui e to 104 5° rectally At this time the heait seemed to be slightly enlarged 
and intravenous fluids were dibcontinucd One hundied cc of human scarlet fever 
con\alescent serum ^\ere given intravenouslj' On the third hospital day the patient 
experienced a second and a third severe chill with the fever reaching 105 4° rectally 
Intravenous administration of sulfanilamide was begun and 4 gm of tlie drug were 
given by \ein A second dose of 100 cc of convalescent scarlet fever serum was 
gii en and a third roentgen-ray treatment The lesion over the left ear and cheek was 
much less reddened and siiollen, and nas definitely regressing In spite of the im- 
pro\ ement in the local skin lesion, the fever continued high and the chills persisted 

On the fourth hospital day evidences of pulmonary congestion appeared Be- 
cause of nausea, digalen was gi\en subcutaneously and caffeine sodium benzoate intra- 
\enously Slight cyanosis and icterus were noted The patient was semiconiatose 
and irresponsive On this day 12 gm of sulfanilamide were given intravenously and 
the patient was given a 550 c c transfusion of blood In spite of an adequate amount 
of fluid b)' vein, the temperature reached 106“ rectally by evening At this time the 
erysipelas had completely subsided 

On the fifth day the spleen was palpable for the first time After 2 gm of 
sulfanilamide had been given intravenously without improvement, it was discontinued 
and sodium sulfathiazole begun in doses of 3 gm per 1000 c c of 10 per cent glucose, 
given as a slow drip by vein From this time on, the temperature began to fall (see 
figure 3), and reached normal by afternoon of the sixth day The improvement in 
her general condition was dramatic During tlie sixth to the tenth hospital days the 
spleen was definitely palpable, two fingers below the costal arch, but by the twelfth day, 
^\as no longer felt 

On the fifteenth hospital day a faint reflux aortic diastolic murmur appeared for 
the first time From tlie tenth to the twenty-first day the patient had temperatures 
reaching to 99 8“ rectally, but the spleen was no longer palpable and at present, during 
the fifth month, she feels well Five blood cultures taken since treatment have so far 
failed to show any growth 

During treatment sulfanilamide levels from 4 6 to 10 7 mg (total sulfanilamide) 
were obtained Sulfathiazole levels varied between 1 mg and 3 85 mg A total of 
30 gm of sulfanilamide and 17 gm of sulfathiazole were given during the second 
admission 

Following the regression of the skin lesion the patient had remained 
desperately ill The spleen had continued to enlarge and the sepsis was pro- 
found It may be presumed that an implantation on the heart valve had 
occurred and that the persistent fever and splenomegaly were due to vege- 
tations containing the hemolytic streptococcus The development of the 
reflux aortic diastolic murmur during the period of her illness (it having 
been absent previously) is furtlier evidence of acute valvular changes The 
promptness with which chemotherapy was instituted after the illness began 
probably prevented extensive vegetative growths The response to sulfa- 
thiazole, after sulfanilamide had failed to cause a remission, is of especial 
interest 


Effect of Treatment on Fatal Cases 

Effect on Teinpeiatme Among the 13 remaining cases, the most 
marked and striking effect was the fall in temperature which followed the 
administration of these drugs This drop m temperature was most marked 
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with sulf.li)> I ithnc, hut ;ilso occimecl, although to a less niaiked degiee, with 
sulfanihimidc and sulfathia/olc Fi\c c.ises w'crc tieatcd with siilfap>ndinc 
and Ihiee showed a piompt and i.ithci inaikcd dcciease m tcmpeiatinc "i'hc 
single case in which sulfap>iidme did not icsult in a fall in tempeiature was 
moiibtind w^hen iheiapy w'as begun Of seven cases tieated wnth sulfanil- 
amide alone, six levealed a fall in Icmpei aturc and one revealed a slight 
elevation in fe\ er 

Of the five cases tieated with sulfapyi idine, tw'o also w'eie given a sepa- 
rate tiial couise of sulfanilamide, and tw'O cases a course of siilfatliiarole . 
Case 7 (chait 2) levealed a rise in temperatuie w'lth the administration of 
sulfanilamide, followed by a fall below^ the previous level of fever wdien 
sulfapyndine w'as begun Case 4 revealed a fall in fever with both sulf- 
anilamide and sulfapyndine Case 10, wdiich had been originally treated 
with sulfapyndine w'ltli a decrease in fever, w'as treated with sulfathiazole 
beginning six days before death The patient’s temperature fell to normal 
levels within 48 houis, but he expired fiom inanition and circulatory failure 
on the sixth day of treatment Case 13 re\ealed no change in the level of 
temperatuie with sulfanilamide, but had a piompt fall to normal levels w^ith 
sulfathiazole 

Effect on Clinical Couise of Fatal Cases The total duration of the fatal 
cases varied from one month to two years The average duiation of these 
cases was 8 9 months This falls within the possible life expectancy of this 
disease and, as a group, no significant prolongation of life w^as found 

Case 7 gave the best clinical response among the fatal group, a complete 
remission of three weeks being produced Dm mg this time the temperature 
was slightly elevated on only three occasions, and he gained m strength and 
was subjectively symptom-free The ultimate outcome, however, was un- 
altered With the exception of tlie transitory periods of fall m temperature, 
lasting a few days, the remaining cases weie unimproved by treatment Two 
patients were alive and still under treatment The periods since the onset of 
their illness were four and eight months respectively (Cases 14 and 15, 
chart 2 ) Both cases continued to show both fever and splenomegaly at the 
time of publication 

Effect on Bactei emia All cases on whom blood cultures were drawn 
during treatment revealed a growth of organisms This is at variance with 
the work of Spink and Crago ® who reported temporary sterilization of the 
blood m 6 of 12 cases treated with sulfanilamide All the cases m this group 
that revealed a growth of organisms on culture before treatment, also re- 
vealed growth during treatment The presence of sulfanilamide and its 
derivatives m the blood in therapeutic concentrations, therefore, did not 
lender it sterile 

Case 10 revealed no giowth at any stage of the disease, yet at postmortem, 
typical vegetations were found Blood cultures from case 11 revealed a 
growth of Diplococcus pneumoniae following an attack of bronchopneumonia 
This organism was i esistant to sulfanilamide therapy 
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Pathological Findings Seven of the 11 fatal cases were examined post- 
moitem, and at autopsy levealed typical vegetations, all with bacteria incar- 
cerated beneath a fibiinous coveiing In six of seven cases the spleen was 
enlaiged, varying in weight fioni 290 to 610 gm , and presented the pulpy, 
soft appeal ance associated with septic states Numeious infarcts weie also 
noted in the spleen, kidneys, lungs and hvei 

Comment 

The problem presented in the treatment of infectious endocarditis by 
means of chemotherapy concerns itself m large part with the susceptibility of 
the causative organisms to the type of chemotherapy chosen Experimental 
pi oof of the importance of the strain of organisms found, m determining the 
response to sulfanilamide and its derivatives, is given by the work of Swam 
who found that Stieptococcns viiidans organisms isolated from two cases 
lesistant to tieatment with sulfonamide compounds were not inhibited by 
sulfanilamide, sulfapyridine or diaminosulfone m vitro From the blood of 
two othei cases which had a temporary remission with treatment, strains of 
Stieptococcns vuidans were isolated which were inhibited in growth in vitro 
Osgood, Biownlee and Joski “ also found with in vitro experiments, that 
some groups of Stieptococcns viiidan<! were resistant to sulfapyridine, sulfa- 
thiazole and sulfamethylthiazole, while the growth of other groups was in- 
hibited Similarly, working with sulfanilamide in vitro, Bliss, Long and 
Feinstone found 42 of 45 stiains of Streptococcus virtdans were inhibited 
in growth by the addition of sulfanilamide, while the remaining three strains 
were unaffected The response to sulfanilamide compounds of the beta 
hemolytic streptococcus is well known, this may account for the success of 
tieatment in case 2 (chart 1) tieated by Hussey^ and in case 18 treated by 
Alexander,^® the beta hemolytic streptococcus being causative in each in- 
stance Relative resistance of the pneumococcus to treatment with sulfanil- 
amide has been noted by Long and Bliss,^ and this is in accord with the fatal 
outcome m case 12 of tins series (chart 2) where the pneumococcus was 
grown from the blood Failure of sulfanilamide and sulfapyridine to cure 
pneumococcal endocarditis, has been previously noted by Terry, Fishkm,'' 
and Hollander 

The assumption, therefore, that patient 8 who recovered and patient 13 
who was markedly improved, were infected with strains of organisms sus- 
ceptible to the drugs used, seems likely 

The cause for the fall m temperature in the fatal cases which oc- 
curred during the administration of sulfapyridine and sulfathiazole, and to a 
lesser extent with sulfanilamide, has recently been clarified Clinical ob- 
servations on the depression of temperature in infectious endocarditis which 
occurred following the administration of sulfapyridine, have been made by 
Whitby,'* Ellis,'® Ravina '® and Jones The latter author noted a fall of 
the temperature to 94 0° dm ing treatment with this drug Beeson and Jane- 
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way weic able to demonstrate a fall of temperature below noimal in labbits 
aftci the admimsti ation of sulfapjnidine Lesser depressions ^^cle found 
with sulfathiazole and sulfanilamide Fever produced in these animals by 
typhoid ^accme given intiavenously was quickly abolished by sulfapyridine 
but not by sulfathiazole 

In cuied cases the fall in tempciatuie would seem to be due to steiihzation 
of the blood stieam and eradication of the infection In the 1 1 fatal cases in 
this sei les, the blood was not sterilized , yet a fall in fevei occui red in most • 
cases One may conclude that the temporal y depiession in temperature 
noted was in pait due to the antipyretic action of the drugs used Othei 
investigators,® howevei, have noted a temporary sterilization of the blood, 
and in these patients the fall m fever may be accounted for by control of the 
infection 

The incarcerated bacteria in the vegetations of subacute endocarditis 
remain as the major obstacle to treatment Septicemia, due to streptococci 
without a complicating vegetative endocarditis, is capable of cure by chemo- 
therapy It IS believed that in case 13 the cure was accomplished or the 
disease aborted because the growth on the valves had not had an opportunity 
to accumulate significant fibrinous vegetations When fibrinous material 
has appeared on the heart valves, cure is much more difficult Kelson and 
White have reported three cases (numbers 10, 11, 12, chart 1) cured by 
heparin in conjunction with sulfapyridine Friedman, Hamburger and 
Katz,®^ Witts ®® and Kleiber ®® have reported cases of subacute bacterial en- 
docarditis unsuccessfully treated with heparin and sulfapyridine Duncan 
and Faulkner ®^ have demonstrated that the penetration of sulfapyridine and 
sulfanilamide, sulfathiazole and sulfamethylthiazole, into a previously formed 
clot was negligible However, when these drugs were added to the blood 
before clotting occurred, a considerable amount of the drugs was found in 
the clot Hence, if treatment is instituted very early in the disease, as the 
clot IS forming, the possibility of destruction of organisms m the vegetation 
would seem likely This would seem to have occurred in case 13 

From the work of Libman,®® Capps ®® and Welch,®'^ it is evident that spon- 
taneous cure with healing of the vegetations may rarely occur In assessing 
any cure, furthermore, a prolonged period of observation is necessary Case 
8 of the present group (chart 2) has been observed for two years and nine 
months following the beginning of treatment without relapse This is a 
longer period of observation before report of a cure of subacute bacteiial 
endocarditis (following treatment with sulfanilamide), than any that has 
previously appeared in the literature 

It IS our belief that treatment with sulfanilamide and related compounds 
should be begun as soon as the diagnosis is made, and continued as long as 
possible When no clinical improvement occurs with one of the sulfonamide 
compounds (as m case 13) another should be given a trial With this form 
of therapy a minoiity of the cases will show improvement or cure, but this 
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foiUinale gioup can be found only by clinical tiial With the lemainmg 
fatal group, rcnnssions in some cases of vaiying length will piobably occur 

Summary 

1 The clinical couise of 15 cases of subacute bacterial endocarditis 
treated with sulfanilamide, sulfathiazole and sulfapyridine has been reviewed 

2 One of the cases has been cured and is alive and well two years and 
nine months after treatment was begun A second case is alive at the time 
of writing, five months after the onset of illness, and has been apparently 
cured 

3 A collection of 31 previously reported cases of subacute endo- 
carditis cured by sulfanilamide and its derivatives, has been gathered from 
the literature 

4 The use of sulfanilamide, sulfathiazole or sulfapyridine in all cases of 
subacute endocarditis seems warranted Theoretically, the earlier the treat- 
ment IS instituted, the better the chances are for cure 
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THE AMERICAN BOARD OF INTERNAL MEDICINE 
AS A FACTOR IN SCHOLARSHIP IN 
AMERICAN MEDICINE ' 

By Ernest E Irons, M.D , F A C P , Chicago, Illinois 

It is now five years since the American Board of Internal Medicine \\as 
organized In this period a total of 2,449 have been ccitified, 624 of these 
by examination It is perhaps salutary again to review the objectives 'of 
such certification as the Board conceives them, and to look ahead to antici- 
pate, if possible, some of the requirements of the medical leaders of the com- 
ing yeais The Board recognizes that it is only one of the agencies con- 
cerned in efforts to improve the quality of medical care and scholarship All 
those who participate in programs of graduate education, whether m prepa- 
ration for certification by the various boards, or undei other auspices, state 
or local, do so voluntarily, and the programs are designed to meet the needs 
and abilities of the several categories of physicians The years of prepara- 
tion for examination for certification are years of giowth and of further 
development of orderly and thorough habits of study and thought The 
examination is a necessary method of determining whether candidates have 
attained a degree of medical information and experience likely to ensure then 
future continued growth m medical knowledge and scholarship 

Much concern has been expressed ovei the large proportion of graduates 
m medicine who are seeking to become specialists, but aheady m some sec- 
tions there is evidence that the trend of medical graduates is increasingly 
toward general practice Realization of tlie expenditure of time and effort 
necessary to qualify tlie physician m a specialty is also likely to limit the num- 
ber of candidates to those who are willing to work hard and long, and who 
111 addition feel the urge to excel in some field of medicine However, there 
always will be need for physicians with additional training in the more spe- 
cialized branches of medicine It is the task of the Boards to see to it that 
those who enter the specialties with their appioval, shall be fully qualified 
While tliere are a number of incidental aims and satisfactions for the 
candidate which derive from the passing of the examinations, such as the 
completion of one of the qualifications for membership in the College of 
Physicians, the personal sense of satisfaction of having passed a milestone 
m one’s career, or the attainment of a measure of approbation of one’s col- 
leagues, the Board is more interested in the fact that the candidate has em- 
barked on a career of study voluntarily, and has thereby expressed the desire 
to excel, and to participate personally m the world’s progress m medicine 
The successful student of the future, as m the past, must have good 
health, good principles, good tools, and the will to work The quality of 


*Read at the Boston meeting of the Ameiican College of Physicians, April 21, 1941 
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the student’s training in secondary school and college has much to do with 
supplying him with effective tools for his medical studies A sound classical 
education, which at the moment seems to be a little out of style, should supply 
him with usable tools in Latin, Fiench, German and Spanish, and, most im- 
portant, a knowledge of English grammar and ability easily to express his 
thoughts m good English Chancellor Carmichael of Vanderbilt University 
in discussing the contribution of liberal education to professional studies has 
reemphasized the importance of sound fundamental education as a prepara- 
tion foi successful prosecution of later professional training Some knowl- 
edge of Latin and Greek is necessaiy to understand terms, and of French and 
German for access to the literature of the more recent past and present 
Foieign language study gives the American student a knowledge of his own 
language, a precision of expression, and hence precision of thought These 
educational acquisitions are more important at the preparatory college level 
than IS factual learning, and provide the attitude of mind, and the perspective 
sense of values essential to him who aspires to achieve real success in a learned 
profession 

I am aware that it may appear unseemly for a physician to voice criticism 
of certain current educational methods practiced in some colleges and secon- 
dary schools But contacts with a considerable number of earnest and 
industrious medical students, and with young ambitious physicians, as weM 
as experiences in the examinations of the Board, lead to tlie conclusion that 
in many instances the evident scholastic deficiencies are not due entirely to 
lack of industry or of professional guidance, but to faults in early education 
in secondary schools No doubt great improvement has been made in 
methods of teacliing a number of the subjects in the curriculum of secondary 
schools, but judging from results the teaching of English has shared least in 
this improvement 

In a recent discussion of the use of texts in High Schools it was stated 
that m the High Schools of one large city, 20 per cent of the children ad- 
mitted from the grade schools had not sufficient command of English to be 
able to read and understand the material set forth in the High School texts 
It may be argued, of course, that the great masses of children in public 
schools make it impossible to insist on mucli more than a rudimentary knowl- 
edge of reading, writing, and arithmetic But the same conditions of 
superficial teaching of English exist m many private elementary and secon- 
dary schools The recognized achievements of “ Progressive Education ” 
do not seem to have included thorough drill in the elements of English 
Ability to think is made effective by ability accurately to express one’s 
thoughts “ Usage ” is but a poor substitute for an early and tliorough 
analytical study of grammar and sentence structure The student of medi- 
cine, thus ill prepared, manages to limp through such English as he is obliged 
to take in college Later in the medical school, he wonders why at ex- 
examination time his instructors fail to appreciate his efforts to demonstrate 
his knowledge m writing 
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No mallei what foim of piacticc the medical stiidenl aspires lo, he needs 
a basically sound preliminary education A good general knoA\ ledge of 
world histoiy will stabilize his fundamental thinking The mental training 
afforded by mathematics, and a sound knowledge of the sciences, especiall} 
physics, chemistry, and biology, will make much easier the difficult and 
crowded years of his medical comse. and later will sharpen his critical sense 
111 the evaluation of medical problems and conclusions 

The secondary school and college pi eparation of medical students, as in- 
deed that of all students entei mg professional careei s, varies widely m quality 
Those students whose early preparation is defective may still recover lost 
ground, and reach high attainments later, but this will be only at the expense 
of time and gi eater effort when all their energies should be directed toward 
the mastery of the medical cuiriculum 

General medical education is now much moie uniform in quality than is 
secondary and college education, but even in medical education there is great 
divergence in the qualities of preparation of students and in the inspiration 
offered by the several schools And even if schools were all on a par, there 
would still be a wide variation m quality of performance of individual stu- 
dents Medical students like other people have differing mental endowments 
and differing ideals and personalities The requirements in the practice of 
medicine, beyond the minimum standards for licensure and the safe care of 
the sick, vary according to locality and the type of work to be undertaken 
The American Boaid is primarily interested in encoui aging men to go fur- 
ther educationally than the minimum legal requirements Such additional 
training should not unfit them for tlie practice of medicine, but should make 
them better, safer doctors, whose medical life will be biightened by the 
pleasure of participating in the advances and the scholaiship of medicine 
From such a group must come the qualified leadeis of the future 

The necessity of research in medicine is self evident Vast sums are 
devoted to the promotion of a multitude of projects Some of this effort 
IS barren, but now and then a new fact, or method, or principle, is estab- 
lished which justifies the entire expenditure Some of this research is car- 
ried on by men who are well prepared also m clinical medicine Other 
equally important and sometimes more fundamental research is carried on m 
internal medicine by men whose progress would be impeded rather than 
helped by insistence that they acquire also the degiee of clinical experience 
demanded of candidates for the American Board of Internal Medicine For 
such specially endowed i esearch minds, other scholastic goals and rewards are 
available The field of the Board of Internal Medicine is tlius not all- 
mclusive 

The Board deplores the tendency of some of the younger men to regard 
the successful passing of the Board’s examination as an end m itself rather 
than as an indication of the acquirement of another section of preparation 
for a life work Out of this misconception of the ultimate aims of the 
Board come several lather unfortunate attitudes of medical students In- 
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teriiships in hospitals aie of vaiious lengths and content of expeiience ai- 
langed to suit the peculiai needs and available facilities of hospitals, and in 
some cases to comply -with state laws Many of the better hospitals hold 
that a rotating mteinship of one year aftoids but a smatteiing of experience, 
and that to be effective for the hospital and especially for the intern who 
contemplates general practice, a rotating internship should be at least two 
years m duration While the internship may repair mistakes and fill gaps 
left by an inadequate medical curriculum, this is not its piimary purpose 
Rathei should it be legarded as affording a period of growth in an orderly 
program of continuing education If the service offered is confined to fewer 
departments of medicine, an adequate intern experience may be acquired m 
a somewhat shorter time The prospective intern, however, feels that he 
must get on with his formal preparation for the Board and desires to cut his 
internship to the minimum one year, so that he may proceed with his resi- 
dency, forgetting that what he needs is experience, which may be as well or 
frequently better attained in the two year internship than in some short in- 
ternships and residencies The attempt tlius to save time and to come up for 
examination in the minimum allowable period may result in an inferior 
pieparation, and in some cases failure of the candidate 

Further it is difficult to see how coaching in the ordinary sense can be of 
any material benefit to the candidate Preparation must be based on years 
of continuous thoughtful study free from tlie inhibitions of stereotyped 
questions, or of conformity to any one rigid program of training The 
questions asked by the Board are designed to determine whether the candi- 
date has a broad knowledge of the fundamental facts of medicine It is 
evident tliat the few questions asked can afford only a sampling of this knowl- 
edge Some questions have been criticized as being of the nature of catch 
questions, or questions which stray from the beaten path of information in 
common use The employment of an occasional question of this kind has 
been deliberate and purposeful, in order to explore the extent of the candi- 
date’s collateral information Final judgment is based not on one question 
but on his general ability and knowledge as demonstrated by the examination 
as a whole 

The young physician has already spent at least eight years m his prepara- 
tion for medical practice How can the suggestion for another five year 
minimum of pieparation be justified? Viewed as a requirement for practice 
it evidently cannot be justified, either legally or economically The first 
eight yeais are required m satisfaction of the demands of the police powei 
of the State Anything further is entirely voluntary on the part of tlie phy- 
sician The justification therefore must come from the physician’s own 
willingness to work, m order to acquire a superior knowledge of his subject, 
and m his hope that he may contribute something to the sum of human 
knowledge, or that m any case he may have the satisfaction of superior ac- 
complishment m the care of the sick Many excellent and able physicians 
quite properly will not feel that they can, or should, devote further time to 
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foiiiicil sliicly Othcls Will desire to obtain additional preparation, and for 
these, certain suggestions as to residencies, supplementary study in the basic 
medical sciences, oi the less foimal but frequently effective prcceptorship are 
offeied The American Boaid believes that such programs, or similar ones, 
will be useful guides to perhaps the majority of candidates, although the 
Board recognizes that other plans may be equally effective The test of any 
piogiam will be the lesults achieved by the candidate In outlining such 
progiams foi those who wish advice, the Board hopes to assist the candidate 
to avoid mfenor and supeificial plans which may lead to failure and disap- 
pointment 111 later yeais, at a time when the golden oppoitunity for giowth is 
past 

Just as candidates voluntaiily apply to the Boards for examination, so 
the Boards themselves are voluntary in their organization and should restrict 
their activities to the setting and maintenance of standards Any pronounce- 
ment by the special Boards, suggesting that their certificates be made a re- 
quirement for membership on hospital staffs is to be deprecated Such a 
pronouncement would interfere seriously with the influence of the Boards m 
promoting medical scholarship If hospitals, or other civic or state organ- 
izations, see fit to utilize the information as to standards of professional 
ability afforded by ceitificates of the Boards, that is a matter of their local 
policy It should never be imposed on them by the Boards The function 
of the Boards is to establish standards of achievement By the nature of 
their organization, they have no authority, nor were they intended to have 
power, to enforce their standards on anyone 

The physician’s choice of his career in medicine will depend on his in- 
clination, his ability, his opportunity, and his preparation His preparation, 
including his premedical education, will influence his inclination, and if 
faulty, will hnut the opportunity to which his ability might otherwise entitle 
him Habits of thoroughness and the willingness to work are essential 

Into whatever sphere of medicine he enters, the effective doctor should 
maintain a scientific attitude toward disease, and at the same time that of 
humanity toward the patient The science of medicine must be combined 
with a large element of human sympathy and understanding, as Morgagni 
put It — the resolve “ to be useful to mankind ” 
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HISTOPLASMOSIS OF DARLING, REPORT OF A CASE* 

Robert B Wright, M D , and Frank W Hachtel, M D , 
Balfnnoie, Mmyland 

Histoplasmosis is a rare, anatomically widely disseminated, usually fatal 
fungus infection often characterized by fever, anemia, leukopenia and spleno- 
megal}’’ The condition is caused by Histoplasma capsulatuin which may be 
found in large numbers m the reticulo-endothehal cells and may be cultivated 
from the blood and other tissues No specific therapy has been found Mantell 
et al , as reported b}’’ Meleney,^ used a pentavalent antimony preparation (Neos- 
tam) possibl}' with some success 

The fungus, H capsulatuin, has two forms One is yeast-hke and occurs in 
the blood and reticulo-endothehal cells The other, the mycelial form, is assumed 
■when it IS grown outside the body This fungus has been well descnbed by 
DeMonbreun - 

Blood cultures in infusion broth incubated at 37° C show both types When 
such cultures are plated out on blood agar and kept sealed at 37° C colonies of 
both forms will develop On blood dextrose agar plates made from the patient 
only the mycelial type of colony has been described 

The mycelial form alone grows on cultures held at room temperature Its 
development is enhanced by the use of media adjusted to a pH of 6 5 with hydro- 
chlonc aad The grouiih is white and cotton-like Numerous aenal hyphae 
develop The mycelia are highly refractile, straight, branched and segmented 
Aerial spores 10 to 25 microns in diameter (as shown in figures 1 and 2) appear 
about the end of one week 

On blood agar the colonies of the mycelial type usually do not show aerial 
hjrphae They are reddish-brown and blend ■with the surrounding media 

The yeast-like form grows only on blood or serum agar at 37° C The 
colonies are browmsh-white, elevated, round and resemble those of bacteria In 
young cultures the organism is oval and approximately 3 to 3 5 microns in diam- 
etei Budding is often seen The indmdual cells possess a thin membrane 
whicli surrounds a cytoplasm containing one or more fat droplets and often a 
protoplasmic granule in active Brovmian movement The cell tends to be par- 
tially decolorized by Gram’s method 

The fungus has never been found outside the animal body and has only been 
isolated from man and the dog ® 

When injected into suitable animals the mycelial fonn causes an abscess from 
which the yeast-like type can be culti-vated on blood agar If this latter form is 
injected intravenouslj’^ lesions develop similar to those descnbed in man 

* Received for publication April 4, 1941 

From Departments of Pathology and Bacteriology of University of Maryland School 
of Medicine, Balbmore, Maryland 
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Thuty-one cases of histoplasmosis have been found in the literature Dar- 
ling reported thice cases and Humphrey ^ two Mclency ^ collected 11 pre- 
viously unpublished cases and added two of his own The others have been 
reported singly. 

Among the 31 cases lepoited (table 1) theie have been 24 autopsies In a 
few of the postmortems the oiganism was not widespread Phelps and Mal- 
lory® found it m the air passages only. The case of Paisons reported by Me- 
leney ^ showed “ Histoplasma-hke ” organisms in one adi enal in a patient with 
generalized tuberculosis In a case of leukemia reported by Williams and Cio- 
maitie® it was found in pharyngeal ulcers, the epiglottis and cervical nodes In 
one instance Meleney found the fungus only in the lungs 

H capsiilatum has been isolated m culture in eight cases In two instances 
(Parsons and Negroni the oiganism was obtained from ulcers alone and no 
information as to the outcome is available Hansmann and Scheiiken grew 
the fungus in the antemortem cultures of cutaneous ulcers and then found it in 
the tissues both at biopsy and necropsy They classified this organism as be- 
longing to the genus Septdomum Most writers since have considered this case 
as histoplasmosis De Almeida and Lacaz cultivated the fungus from a biopsy 
of the skin and found the organism in sections The four lemaming cases (Dodd 
and Tompkins , Pony as reported by Meleney ^ , Clemens and Barnes and 
Reid et al had positive blood cultures and exhibited the parasites in many oigans 
at autopsy To the present total of five cases fiom which H capsiilatum was 
isolated and later found disseminated in the organs at necropsy the writers wish 
to add another 

Case Report 


The patient, a white male, bartender, 59 years old, was last admitted to St 
Joseph’s Hospital on the service of Dr E H Benson, February 9, 1939 He had 
had two previous admissions, April 30, 1936 and April 11, 1937 During the pa- 
tient’s first hospital stay it was found that he had diabetes melhtus which was treated 
by diet and insulin m the usual manner and he was discharged after 17 days His 
second admission was because of an extensive suppurative process in the calf of tlie 
left leg Incision liberated much pus from which a staphylococcus was isolated 
The diabetes melhtus was controlled by diet and insulin and he was discharged after 
33 days Three weeks prior to the last admission he had had attacks of sharp grind- 
ing epigastric pain which was worse after a meat meal Some relief was obtained 
by belching gas There was no nausea or vomiting During the three weeks he 
had had a hacking cough, night sweats followed by chills and a constant frontal 
headache Examination revealed an emaciated, febrile, very ill man The skin 
presented a distinct icteric tint His heart was rapid No abdominal tenderness or 
rigidity was elicited but a mass was felt in the region of the gall-bladder The second 
toe of the left foot was discolored and appeared partly gangrenous 
Laboratory Blood Wassermann, negative 


Blood counts 


2/9/38 2/10/38 3/2/38 


Hemoglobin 65% 72% 

White blood cells 2,500 4,850 2,500 

Red blood cells 4,250,000 4 300,000 

Polymorphonuclear 75% 74% 

Lymphocytes 23% 26% 

Mononuclear 2% 


Icteric Index 2/17/38 — 3, 3/4/38 — 12 
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Colony showing aerial hyphae bearing numerous aerial spores X ISO 
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Blood non-protein nitrogen was normal There was marked variation in blood 
sugar On a constant diet and insulin dosage it varied from 105 to 190 mg per cent 
Serum agglutination for tj'phoid, paratyphoid, tularemia and undulant fever 
was negative 

A gastrointestinal examination by roentgen-ray failed to reveal any significant 
lesions 

By roentgen-ray the gall-bladder was considered pathological Roentgen-ray of 
the chest was interpreted as showing bronchitis 

The patient ran a septic course witli fever ranging from 95“ to 103“ F There 
\\ere frequent sweats and the diabetes was hard to control 

On March 14, 1938 an exploratory abdominal operation was done under local 
anesthesia The liver was found to be nodular The head of the pancreas and the 
regional nodes were hard and nodular A node was removed for examination The 
patient became weaker, temperature was below normal, pulse was rapid, skin clammy, 
urine contained sugar when the blood sugar was 125 mg per cent 

The l3TOph node was 2 cm in diameter and had a homogeneous gray, opaque 
cut surface Sections showed its architecture to be greatly altered by large areas of 
necrosis surrounded by a thick zone of conspicuous phagocytic cells containing as 
many as 25 bodies 3 to 4 microns in diameter The bodies had a small basic staining 
central portion around which there was a clear zone Each organism had a sharp 
margin which strongly suggested a capsule 

The section of the lymph node was interpreted as histoplasmosis and led to the 
taking of blood cultures on March 17 and 18 The patient died on March 19, 1938 
The organism (figures 1 and 2) developed in the cultures after five days’ in- 
cubation and was found to be morphologically like tliat described by DeMonbreun 

At autopsy the body was examined by a member of the house staff who stated 
that It was emaciated and presented a recent right rectus wound held together by silk 
sutures There were many pleural adhesions but no fluid in the pleural sacs The 
lungs were soft and contained many small focal lesions suggestive of tubeicles The 
spleen weighed 500 grams and contained many isolated gray nodules 2 ram in 
diameter The liver was pale and weighed 3000 grams Its capsule was smooth and 
had a gray color mottled by pale brown The lobular markings were not evident 
on the cut surface which presented an appearance similar to that seen through the 
capsule The kidneys weighed 250 grams each They had granular surfaces after 
the capsules were removed The cortex and pyramids showed no definite abnor- 
mality The gall-bladder and stomach showed no significant abnormality Unfor- 
tunately the pancreas was not examined 

Section of the lung shows marked distoition of the alveolar architecture near 
the pleura by fibrous tissue There ai e irregular spaces which contain a papillomatous 
structure covered by columnar epithelium The abnormal tissue described above can 
be followed to the pleura where tliere is a marked deposit of granulation tissue in which 
one finds many lymphocytes and large phagocj'tic cells containing organisms morpho- 
logically like those described above In the deeper pulmonary tissues there arc some- 
times found clumps of large apparently phagocytic cells but in no instance do they con- 
tain the organisms which are so numerous m the pleural zone In the spleen there ai e 
frequent areas of necrosis around which large cells containing bodies similar to those 
seen m the lymph nodes and pleura are found in moderate numbers The organisms 
do not appear as numerous in the spleen as in tlie lymph node The portal zones of the 
hepatic lobules are very large and tend to have a sharp margin They contain con- 
siderable fibrous tissue and lymphocytes as well as many large cells similar to those 
seen m the lymph node In most of the lobules the only organisms found are in the 
portal zones In a few places actual necrosis is found Heie there are many more 
parasite-laden cells immediately around the necrotic tissue These cells can be fol- 
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Oil immersion Large mononuclear cells in a lymph node There are innumerable parasites 
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lowcd foi bomc di&Uncc in the blood buiuscs aiound these neciotic .iicas No oigran- 
isins can be found in the sinuses except ncai the poital aieas .ind .ire.is of necrosis 
Sections of the hcait and kidneys failed to show an\ oigr.niisnis or otliei signific.int 
lesions 

The usual hematoxylin and eosin stain after formaldehyde fixation showed the 
intracellular forms better than Giam’s stain (MacCallum’s method), Giemsa's stain or 
acid fast stain 

The mycelial form of these organisms obtained from blood cultures of the patient 
was injected subcutaneously in a Rhesus monkey An abscess developed at the site 
This was aspirated and cultured on blood agar at 37“ C Then the yeast-hke form thus 
obtained was injected into the veins of a second monkej The second monkey became 
ill but after several months seemed to recovei During his illness blood cultures 
showed H capsulafmu After months he was killed and at autopsy many small old 
abscesses were found in the lungs These abscesses had purulent centers and a fairly 
definite fibrous tissue wall No organisms could be demonstrated at autopsy either by 
sections oi cultures Further study of the pathogenicity of this organism is con- 
templated 


Summary 

1 A case of histoplasmosis in a bartender and diabetic is reported This is 
the second case in which the diagnosis was made before death 

2 The diagnosis can be made only by finding the organisms m stained smcai s 
or sections or by cultures It may be suspected m a case of continued fever, 
anemia, splenomegaly and leukopenia 

3 The oiganism will grow in ordinary nutrient broth or on blood agar It 
requires at least five days to develop 

4 Tissues fixed in formaldehyde and stained by hematoxylin and eosm show 
the intracellular form of the fungus well 

5 The yeast-hke form was injected into a Rhesus monkey and seveial times 
H. capsulatum was obtained from the blood stream of the monkey The animal 
recovered and at autopsy no organism could be found 

6 The disease may not be generalized and does not appear to be always fatal 
Treatment by pentavalent antimony is mentioned by Meleney 

The authors wish to express their gratitude to Dr E H Benson for permission to 
report this case 
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LATE TULAREMIC SEPTICEMIA: RECOVERY FOLLOWING 
ADMINISTRATION OF SULFANILAMIDE COMPOUNDS 

By Lester M May, M D , San Antonio, Tcvas 

Tularemia is an incicasingly common disease, cairying with it. m severe 
cases, a definite mortality Cuitis^ has leported on the use of sulfanilamide in 
tulaiemia The following case lepresents another and somewhat earlier usage 
of sulfanilamide compounds “ The case is of further intei est m that it displayed 
several unusual diagnostic features The clinical couise was lather moie severe 
than in Curtis’ case, while the recovery following specific drug therapy was quite 
as rapid and as definite 

Case Report 

M M , a white male aged 21 years, was admitted to the Sinai Hospital December 
9, 1936 m a semi-comatose state He was employed in the kitchen of a local hotel as 
chief poultry and game dresser Rubber gloves were not worn in this woik One 
year befoi e, anothei kitchen employee had contracted what was diagnosed as “ rabbit 
fevei ” Six days before admission, the patient had skinned and quartered six rabbits, 
but did not cut or bruise himself in so doing Three days before admission, he went 
to bed feeling well, but awoke suddenly with violent shaking chills Severe and al- 
most constant frontal headache, generalized aching, and ten shaking chills occurred 
within the next 24 hours This same day, he noted that the entire terminal phalanx 
of the third finger of the left hand was painful, reddened, swollen and tender Seven 
shaking chills occurred on the day before admission Sore throat, an occasional dry 
cough, and a localized area of pain, tenderness and swelling in the left axilla were 
noted this same day On the evening before admission, the inflammation of the third 
terminal phalanx appeared to subside, but the terminal phalanx of the fourth (ring) 
finger of the left hand now began to show similar inflammatory changes The patient 
vomited and had a rather copious epistaxis on the morning of admission No other 
skin lesions of any sort had been noted 

On admission, he appeared acutely ill, and was occasionally disoriented and in- 
coherent The temperature was 105° F , the pulse 105, the respiratory rate 26 The 
blood pressure was 110 systolic, 80 diastolic Several shaking chills occurred during 
the examination The terminal phalanges of the third and fourth fingers of the left 
hand were tender, red and swollen , there were no skin abrasions or ulcerations, nor 
were any other dermal lesions visible In the left axilla a firm, smooth, exquisitely 
tender acorn-size lymph node was palpated There were a few shotty, non-tender 
nodes at the jaw angles, but no other palpable nodes The eyes were clear ex- 
ternally A small amount of dried blood was present just within the nares, and the 
upper nasopharynx contained several large masses of dried blood The lower pharynx 
was moderately and diffusely reddened A few coarse rhonchi were heard in both 
interscapular regions after cough, the lungs were otherwise clear to percussion and 
auscultation The splenic edge was felt at the left costal margin The neck was held 
slightly extended Babinski’s sign on the right was equivocally positive 

Admission laboratory findings revealed hemoglobin 88 per cent, erythrocytes 
4,800,000, and leukocytes 12,000 , polymorphonuclears 80 per cent, lymphocytes 18 per 
cent, monocytes 2 per cent The examination of the urine was negative A throat 

* Received for publication April 23, 1940 

From the Medical Service of Dr Charles R Austrian, Physician-in-Chief, Sinai Hos- 
pital, Baltimore 

The drugs used in this case were Prontylin and Prontosil, supplied by the Winthrop 
Chemical Co , New York City 
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swab show'ecl no pneumococci Spinal fluid draw'n on admission was found to be 
under normal pressure and clear, the Pandy test was negative, 8 mononuclear cells 
were found, and a culture proved negative Blood culture, taken on admission, and 
cultivated on routine blood agar media, showed no growth A blood Wassermann 
test was negative, and blood sugar and blood urea levels were within normal limits 
Admission roentgen-ray of the chest w'as interpreted as normal 

DAVa OF iluness 
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Chart 1 Temperature graph indicating rapid termination of septic curve following 

institution of drug therapy 

The inflammatory sw'elhng of the two teiniinal phalanges, as w’ell as the swelling 
of the axillary node, subsided completely Writhin the first few days The spleen was 
not palpable two days after admission Repeated blood cultures were taken, and 
inoculated on routine blood-agar media, all showed no growth The lungs remained 
clear He soon became better oriented, but still appeared rather toxic during the 
first week Agglutinations on December 18 were negative as well as those performed 
on admission Agglutinations on December 23 were positive for B tularense in 1 320 
dilution Temperature and pulse fell to normal by slow lysis, and the general condi- 
tion gradually and markedly improved However, on December 21 a secondary 
intermittent fever began and persisted, spiking daily to 102-103° F At the same time, 
he again appeared quite ill showing the general signs of toxicity and impaired senso- 
rium seen on admission, although in slightly less degree On December 28, a peculiar 
blotchy rash appeared over the tibiae, patellae, and elbows — erythematous and quite 
S 3 rmmetrical This rash became tender on the next day, and subsided completely by 
January 5 On the day of the rash’s fiist appearance, a guinea-pig w'as inoculated 
with freshly-drawn blood, and showed signs of tularemia five days later — conjunctivitis, 
lymph node enlargement, and smears positive for B tularense from conjunctival fluid 
and urine By January 2, the patient’s blood titer for B tularense had reached 1 1280 

On January 2, treatment was started with Prontylin gr 5 every 3 hours, and 
See Prontosil solution every four hours intramuscularly A total dosage of 90 gr 
of Prontylin and 75 c c of Prontosil was given over a three day period A dramatic 
drop in temperature occurred on the second day — the first fall in 12 days A sec- 
ondary rise occurred that night, but the temperature came down and remained down 
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for the lest of tlie hospital stay Piontylin dosagre was increased to gr 15 every 4 
hours on Januaiy 3 Treatment with Pionlyhn and Piontosil was discontinued on 
January 5 

Dui ing the entire stay in the hospital, the urine remained cleai . and the leukocytes 
langed behveen 9000 and 12,000, averaging 70 per cent polymoi phonuclears. and 30 
per cent lymphocytes He was discharged afebiile and cuicd on January 24 

Comment 

Francis - states that a satisfactoi}^ and successful method foi obtaining laboia- 
tory evidence of blood stream invasion by B Utlarcnse is to inoculate guinea-pigs 
with blood taken from patients dunng the first to twelfth days of the illness 
The guinea-pig is then examined foi evidences of tularemia, or its tissues are 
inoculated on artificial media containing cystine In a review of the literature, 
he leports on 52 cases in wdiich gumea-pig inoculation Tvas positive for B 
tulareiise Of these, five positive inoculations came fiom blood drawn dunng 
life He states “ Blood taken during life, after the first week of illness, Tvas 
always negative except that one case yielded a (positive) culture on the tivelfth 
day ” Hitch and Smith,® in a comprehensive review, comment that bacteremia 
in tularemia always ceases b}' the fourteenth day They state “ Repeated inocula- 
tions of guinea-pigs with patients’ blood have nevei given positive results later 
than this ” Therefore, the septicemia in this case must be regarded as occurring 
at, or persisting to, an unusually late date, since a positive blood inoculation was 
here obtained on the twenty-second day of the illness 

The primary lesion m this case, a diffuse mflammatoiy cellulitis of two adja- 
cent terminal phalanges, was also distinctly unusual The clinical duration was 
only five days Ferret,^ in a clinical leview of 69 cases, describes the piimary 
lesion of the “ ulcero-glandulai ” type of tulaiemia as being a “ small, superficial, 
indolent ulcer ” Wooley,® leporting on typical lesions of experimental tularemia 
in laboratory animals, describes the microscopic appeal ance of skin lesions (fol- 
lowing scarification and puncture) , as that of a diffuse, rapidly necrotic ulceration 
Francis,® Goodpasture and House, and othei obseivers uniformly describe ulcera- 
tion as the single type of primary tularemic lesion A search of the literatuie 
revealed no previous repoits of any similai vaiiation fiom the classical type of 
piimary lesion 

The dermal manifestations, too, weie unusual, although it is known that tula- 
remic skin rashes have a protean character The skin involvement here resembled 
clinically the type sometimes seen in pyogenic septicemias, such as the painful, 
tender erythema overlying an early metastatic pyogenic osteomyelitis In the 
opinion of Hitch and Smith,® tulaiemic eruptions are piimaiily a toxic, rathei 
than a bacteremic or septicemic manifestation They point out that many pa- 
tients show the cutaneous eruptions when relatively afebrile However it is of 
interest to note that m this case the lash came on concomitantly with a secondary 
rise and spiking pf tempeiature, and at this time the patient again appeared quite 
ill and was occasionally disoriented This second clinically septic peiiod was 
demonstrated to be concurrent with blood stream invasion by tulaiemic organisms 
It would appear, therefore, that the eruption described here could moie propeily 
be tenned “ septic ” Wher than “ toxic ” The figures of Hitch and Smith give 
the average duration pf tularemic rash as about 22 days In this case, the rash 
lasted only eight days \ It is possible that this short duration may have been due 
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to the adnunistiation of the bulfanilanude eompounds, these weie begun on the 
fifth day of the lash, at which tune the skin lesions weie quite florid 

The prognostic significance oi seiiousness of septicemia in tularemia is dif- 
ficult to evaluate, clinical data upon this subject in the literature are meager 
In a leview of autopsied cases leported by Gundry and Warner,® only 4 of the 
14 leviewed cases included results of piemortem animal inoculation of patients’ 
blood In all of these four cases, the animal inoculations weie positive for B 
tulmcnse Postmortem animal inoculations were positive in all cases in which 
this proceduie ^\as earned out (7 out of 14) No conclusions aie to be drawn 
from these figures, thej' aie suggestive lather than conclusive However, on the 
basis of the seveie clinical i elapse associated in this case with proved blood stream 
invasion by B tulat ense, there would at least be reason to assume that tularemic 
septicemia, particularly when occurring late in the course of the disease, should 
be regarded with as much giavity as septicemia m the more common pyogenic 
infections 

Summary 

A wide variety of treatments has been used m severe or complicated cases of 
tularemia, ranging from phenol locally to salvaisan intravenously, this would 
seem to indicate that no really dependable therapeutic agent has yet been found 
The therapeutic potentialities of sulfanilamide and its derivatives have yet to be 
fully explored This case details an instance which suggests that sulfanilamide 
compounds may be bactericidal to blood-borne tularemic organisms Labora- 
tory studies and further clinical investigation are necessary to determine the 
efficacy of sulfanilamide and its derivatives in tularemia 

Tularemic septicemia may occur quite late m the course of the disease, and 
tliereby present itself as a complication An example of such an occurrence is 
detailed here 

The primary lesion of tularemia is not necessarily an ulcer An unusual pri- 
mary lesion, consisting of a cellulitis of two terminal phalanges of the hand, is 
described 

An unusual skin eruption, concurrent with the late septicemia, is described 
The use of sulfanilamide compounds, followed by rapid recovery, in an un- 
usual, severe, and piotracted case of tularemic septicemia, is reported 
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UNILATERAL RENAL TUBERCULOSIS ASSOCIATED 
WITH HYPERTENSION ' 

By G Gill Richards, M D , F A C P , Sa/f Lake Ctty, Utah 

Because Goldblatt^ could, by removing the iscliemic kidney in his experi- 
mental hypertensive dogs, cause a fall of blood pressuie to noimal, the possible 
clinical application of his i esults to cases of essential hypei tension in man aroused 
considerable inteiest, particulaily among internists and uiologists The follow- 
ing leport deals with a case of unilateral lenal tubeiculosis with hypertension and 
the satisfactoi}'^ result which has continued for 11 months after nephrectomy 

Casl Report 

L P , a married white male, aged 37 years, was admitted to tlie Latter-Day Saints 
Hospital on January 10, 1940, complaining of occipital headaches of extreme degree, 
fatigue, shortness of breath upon exertion, insomnia, extreme irritability and pound- 
ing of his heart 

Past Htstoi y At 13 years of age this patient had mumps accompanied by orchitis 
of the light testicle, resulting in its atrophy to one-third its normal size At the age 
of 20 years he had what was diagnosed as typhoid fever During this illness he had 
a leukocytosis ranging from 9,600 to 12,000, which is unusual for typhoid He also 
developed a cough and an effusion in his left pleural cavity This fluid did not reveal 
any organisms upon culture, and no tubercle bacilli weie found in the sputum The 
Widal reaction was positive, but theie had been prior inoculations against typhoid 
fever 

He was married at 22 years and his wife had one child in the first year and none 
since At 23 years of age (in 1925) he injured his left testicle This resulted in a 
suppurating orchitis which drained spontaneously two months after the injury and 
continued for one year In 1928 a diagnosis of tuberculous epididymitis on the left 
side was made, for which he refused operation 

Urinalysis at this time showed no albumin but an occasional red blood cell His 
blood pressure was systolic 126 and diastolic 80 mm Hg 

In 1930 the patient began to have attacks of hiccoughs which have since recurred 
intei mittently During the last five years he has had to get up once at night to void 
In 1937 he began to have occasional headaches His blood pressure was reported 
normal at that time but he does not know the exact readings 

Piescnt Illness During the latter part of 1938 some shortness of breath was 
noted upon exertion In February 1939 he began to be nervous and irritable The 
headaches became more frequent and severe An examination in May 1939 revealed 
a systolic blood pressure of 180 mm Hg He weighed 189 pounds and was advised 
to lose weight 

In July 1939, while at an altitude of 11,000 feet, he became very short of breath, 
weak and faint During that summer and fall insomnia developed, with increasing 
nervousness and irritability He also complained of pains in his back in the region of 
his left kidney, and that his heart pounded very hard 

On January 10, 1940 he was admitted to the hospital, two days after a peculiar 
nervous attack which greatly alarmed his doctor and family It consisted of severe 
headache associated with generalized numbness and twitching The essential physical 
findings w'ere Weight 177 pounds, 12 pounds under his usual w'eight Temperature 
984“ F , pulse 82, blood pressure systolic 210, diastolic 150 He was extremely 

* Received for publication December 27, 1940 
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ner\ous, apprehensne and irritable, the reflexes weie exaggerated but no abnormal 
ones ^\ere present The heart sliowed accentuation of the second aortic sound witli 
little or no enlargement either on percussion or on a seven foot roentgen-ray film 
His blood vessels seemed neither tortuous nor obviously thickened There was no 
palpable mass in the abdomen but there was some tenderness to hard percussion ovei 
his left kidney There was a hard nodular mass in his left epididymis 

Laboratory findings Blood hemoglobin 87 per cent, red blood cells 5,150,000, 
white blood cells 10,750, the differential count being 81 per cent polymorphonuclear 
ncutrophiles, 16 per cent Ij niphocytes, 2 pei cent large nionoiiucleai s, and 1 per cent 



Fig 1 Intravenous pyelogram showing nortnal right kidney and nonfunctioning left kidnej 

eosinophiles The ui ea nitrogen w as 21 4 mg per cent , the creatinine 1 08 mg per 
cent The Wassermann reaction i\as negate e Urine, specific gravitj 1 012, alka- 
line, with a trace of albumin and an occasional pus cell The urine concentration 
test ranged from 1 009 to 1 022 The phenolsulfonphthalem output was normal 
Spinal puncture revealed normal pressure normal jugular response and normal fluid 
Intravenous pyelograms on two occasions showed a normal right kidney and ureter, 
but no shadow at all on the left side Cystoscopy showed a normal ureter and kidnej' 
with normal function on the right side, but merely a small dimple at the site of the left 
ureteral orifice from which no urine or dj'e appeared 

The fundi showed a slight tortuosity of the vessels with mild arterio-venous 
compression, no hemorrhages, exudates, or edema of the disc 
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He liad a labile type of hypertension and undei sedation with sodium ainytal Ins 
blood pressure dropped as low as systolic 150, diastolic 100 The headaches were 
relieved with the drop in pi essure 

On the fifteenth day of his hospital stay Dr Ralph Richards leinoved the left 
kidney The kidney was less than one-half its normal sue, weighing 73 gm The 
pelvis was distended with a thick caseous material which also filled the ureter 
Theie was a considerable amount of fairly healthy looking kidney coitex to which 
the capsule was only slightly adherent 

Microscopically it showed hyahnization of all the glomeruli and marked inciease 
in interstitial tissue which constricted the tubules There were giant cells in some 
areas The vessels of the pedicle and all the small arteiioles showed maiked in- 
tiinal proliferation with narrowing of the lumen The pathological diagnosis was 
tubei culosis of tlie kidney with advanced caseation, and arteriosclerosis 



Fig 2 Gross specimen of left kidney weighing 73 gm 


At the beginning of the operation the pressure was systolic 230, diastolic 140, 
and the pulse 92 After the kidney pedicle was clamped, the pressuie began to fall 
One hour after completion of the operation it was systolic 102, diastolic 80 It 
dropped as low as systolic 80 and 60 diastolic after operation A transfusion of 500 
cc of blood was given, and the blood pressure rose to systolic 120, diastolic 80 
During the next 15 days it ranged from systolic 154 to 176 and diastolic 88 to 108, 
and seemed to depend upon the amount of pain present 

Fifteen days after the nephrectomy his left epididymis was removed At the 
time of discharge from the hospital, the blood pressure was systolic 130, diastolic 74, 
and the patient was symptom free 

During tlie next 11 months the pressure has ranged from systolic 118 to 128 
and diastolic 78 to 86 He is now back at work and apparently cured of all his 
complaints except some backache 

Among the cases reported since Goldblatt’s communication aie Butler’s - two 
cases ni children with hypertension and unilateral pyelonephritis m whom neph- 
lectomy was followed by leturn to normal blood pressuie One case, m a child 
of 10 years. Mas reported by Barney and Suby,® and three ivere reported by 
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Ciabticc ‘ Leaclbettei and Bui land icpoitcd the casjc of a ncgio boy, age five 
and one half yeais, who was known to have had hypertension for three yeais, with 
complete relief after removal of an ectopic kidney in which the main artery was 
partially occluded Boyd and Lewus® reported similai results after removal of 
a kidne}'’ containing multiple infaicts Barkei and Walters ^ of the Mayo Clinic 
reported five cases of unilateral pyelonephritis associated with hypei tension in pa- 
tients langing in age from 7 to 52 years After removal of the kidney m all 
these cases the blood pressure returned to normal Their report covered a post- 
operative period of fiom 6 to 29 months The mean blood pressure before 
opeiation varied fiom systolic 178 to 210 and diastolic 118 to 166 All kidneys 
removed W'eighed 75 gm or less (less than half the normal size) and all the 
kidneys showed a considerable thickening of the arterial walls in the areas of 



Fig 3 Cut specimen of same k^dne^ 


definite renal sclerosis None of the cases had evidence of advanced generalized 
arterial damage 

A very instructive case was reported by Fitz ® A man 40 years of age with 
a history of pain in the right side of his abdomen for four years, for which 
appendectomy had given no relief, developed headaches, persistent hypertension, 
acute hemorrhagic nephntis following acute tonsillitis, and later hemorrhagic 
letinitis He had had a bilateral sympathectomy with no relief in 1937 One 
year later, because the right kidney seemed smaller in the urogram than when 
examined the year before, and m spite of an apparent normal kidney function, 
his nght Icidney w^as removed It w^eighed only 30 gm His pressure returned 
to normal, all his symptoms disappeared, and he has remained w'ell since 

Undoubtedly the cases in which the so-called Goldblatt lodney is the cause of 
hypertension m man are compaiatively rare Up to date, probably not more than 
20 have been reported So far as I have reviewed the literature, this is the only 
case yet reported of relief of hypertension associated with removal of a tuber- 
culous kidney 
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The vaiiecl palhologital condUions found in llic kidney}, lemoved on account 
of hypei tension, as listed in the accompanying bibliogiaphy, and the lesults fol- 
lowing nephiectomy in caiefully studied and selected cases, w'ould seem to be 
sufficient justification for special uiological study in most all cases of so-called 
essential hypertension, the majority of wdiich w'lll leveal no unilateial kidney 
disease 

How^ever, the drop m blood pi essure and the relief of symptoms w Inch may 
follow^ the removal of a unilateral hydionephrotic or pyonephrotic kidnej^ associ- 
ated wnth hypei tension, is a lesult to be sought 

We have studied our hypertensives nioie carefull}^ during the past j'^ear and 
have discovered tw'o patients wdio piesented no symptoms leferable to their hydro- 
nephrotic kidneys 



^ t 

Fig 4 Microphotograph of kidney showing the marked blood Vessel changes 

It is too soon to venture an opinion as to the length of tune one might expect 
this relief of the hypertension to continue following unilateral nephrectomy in 
these cases Many investigators think it depends upon the condition of the re- 
maining kidney 

BIBLIOGRAPHY 

1 Goldblatt, Harry Studies on experimental hypertension due to renal ischemia, Axx 

IxT Med , 1937, xi, 69-103 

2 Butler, A M Chronic pyelonephritis and arterial hypertension, Jr Clin Invest, 1937, 

XVI, 889-897 

3 Barney, J D , and Suby, H I Unilateral renal disease with arterial hypertension. New 

England Jr Med , 1939, ccxx, 744-746 

4 Crabtree, E G Hypertension in destructive infected unilateral lesions of the kidney, 

Trans Am Assoc Genito-Urin Surgeons, 1938, xxxi, 299-319 

5 Lfadbetter, W F, and Borland, C E Hypertension in unilateral renal disease, Jr 

Urol , 1938, xxxix, 611-626 

6 Bo\d, C H, and Lewis, L G Nephrectomy for arterial hypertension, Jr Urol, 1938, 

XXXIX, 627-635 

7 Barker, Nelson W , and Walters, Waltman Hypertension and chronic pyelonephritis 

results of nephrectomy, Jr Am Med Assoc, 1940, cxy% 912-916 

8 Fite, Regivaid Hj pertension, Mississippi Doctor, 1940, wii, 531-541 


EDITORIAL 


THE PATHWAY OF INFECTION IN POLIOMYELITIS 

The problem of the pathogenesis of poliomyelitis — its portal of entry, 
the manner of the distribution of the virus in the body tissues and the route 
by which it is disseminated — has not yet been satisfactorily solved, in spite 
of much intensive investigation 

The study of the disease is beset with many practical difficulties One of 
the greatest of these is the fact that the monkey is the only animal susceptible 
to the filtrable virus which causes the disease, and successful inoculation of 
these animals is the only method of demonstrating its presence Even mon- 
keys appear to diffei in susceptibility, and individual animals may escape in- 
fection or present subclinical or abortive attacks without the typical paralysis 
Relatively large doses appear to be required to infect the monkey, as com- 
pared with many other filtrable viruses, and this animal can not be regarded 
as a sensitive indicator of the virus It is, therefore, necessary to use sev- 
eral animals in important experiments 

Although by special methods mice can be infected with certain passage 
strains, they are not susceptible to inoculations of human material, and fail- 
ure to produce an encephalitis by intracerebral inoculation of virus into mice 
and other common laboratory animals is one criterion for the identification of 
the virus 

Epidemiological and clinical studies of human cases have shown great 
individual variation in susceptibility Evidently many are naturally refrac- 
tory or become so as the result of a subclinical infection Even among those 
clinically ill it is probable that there are from four to six abortive cases to 
each one showing the typical paralytic lesions There is as yet no practicable 
means of identifying such cases positively, and the diagnosis is rarely even 
suspected except during an epidemic Although occasional instances have 
been reported in which direct contact infection has occurred, this is relatively 
rare In most cases infection must be acquired from abortive cases or car- 
riers Such observations, however, have shed little light on the problems 
under discussion 

The virus of poliomyelitis has a special predilection for the nervous sys- 
tem, in which the characteristic lesions are found It is generally believed 
that the virus reaches the nervous system by centripetal passage through the 
nerve trunks Nonmedullated fibers appear to be especially vulnerable to at- 
tack The possibility of transmission by lymph and blood stream has also 
been claimed, particularly by Kling and Levaditi, but their experiments are 
open to criticism 


329 



330 


EDITORIAL 


Aflei leaching the cential neivoiis system the virus becomes widely dis- 
seminated, presumably by direct extension, throughout the motor areas m the 
cortex, medulla and entire spinal cord This has been shown by inoculation 
of tissue from these regions into monkeys, and also by the occurrence here of 
the typical histological lesions, consisting of necrosis and disappearance of 
motor cells, and round cell infiltrations about the vessels and in the gray 
matter It has also been shown that in monkeys there is a centrifugal spread' 
of virus to the periphery along the nerve trunks, such as occurs m rabies 
Flexner has long maintained that the nasopharynx constitutes the portal 
of entry, and probably also of exit of the virus. This view is based m part 
on the fact that the virus has been demonstrated repeatedly (although not 
regularly) m washings from the nasopharynx, and in extracts of the mucosa 
of that region in human cases Monkeys can easily be infected by mtranasal 
inoculations of virus, and the infecting dose is smaller than when given by 
injection in other regions The virus is believed to enter through the olfac- 
tory mucous membrane and to reach the brain by passage through the 
olfactory tracts This view is supported by the presence of typical histologi- 
cal lesions in the olfactory bulbs of monkeys so inoculated, although accord- 
ing to Sabin and Olitsky they are not present in animals infected by other 
routes It has been generally assumed that this is also the mode of infection 
111 man, and that the virus is disseminated m the nasal secretions, by droplet 
infection 

Other investigators, however, have held that the portal of entry is to be 
found in the gastrointestinal tract This view has recently received support 
from Levaditi and Kling^ on the basis of feeding experiments By intro- 
ducing virus through a stomach tube as well as by feeding materials con- 
taminated with virus, they succeeded in infecting several animals They also 
obtained infection by injecting virus, by needle, directly into the lumen of the 
ileum In two cases they found virus in the mesenteric glands, and they 
think It may reach the brain through the circulation 

Flexner - and his associates, however, repeated these experiments with 
essentially negative results The occasional successful case they attributed 
to contamination of the nasal mucosa with the virus, or to introduction of 
virus into the tissues of the intestinal wall by the needle 

There is now conclusive proof that the virus occurs in the feces, some- 
times in considerable concentration, and that it may remain viable there for 
substantial periods of time Thus, Paul, Trask and their associates ® demon- 
strated virus in 10 of 56 specimens examined, obtained from cases of the 

^ Levaditi, C , Kling, C , and Horkus, G Transmission expenmentale de la polioinyehte 
par la \ oie digestn e, Compt rend Soc de biol , 1933, cxn, 43-45 

- Flexner, S Respiratory versus gastrointestinal infection in poliomyelitis, Jr Exper 
lifcd , 1936, Ixiii, 209-226 

■* Trask, J D, P\ul, J R. and Vigxfc, A J I Poliomyelitic virus in human stools, 
Jr Exper Med, 1940, Ixxi 751-764 
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disease in se\eral different epidemics Positive results were obtained with 
two specimens winch had been in the mail (fiom England) for two weeks in 
summer weather before they were examined They* weie also able to 
demonstrate Mrus m several instances in sewage taken from mams in the 
\ icmity of isolation hospitals during epidemics of the disease In one speci- 
ineii the virus had survived in sewage which had flowed for at least one six- 
teenth of a mile If the virus were unifoimly distributed throughout the 
sewage there would have been 18,000 infective doses per minute discharged 
at that point 

Thus far, how e^ er, thei e is no direct proof that infection is conveyed in 
this mannei The virus might be sw^allow'ed after being eliminated in the 
nasopharynx, and its presence in the feces merely an incidental phenomenon 

Recently Sabin and Ward ’’’ have tried to get additional evidence bearing 
on this problem by a study of the distribution of the virus in human tissues 
They point out that although there are many reports of the isolation of virus 
from various human tissues, there have been no comprehensive studies of 
many tissues from the same individual Accordingly they inoculated mon- 
keys with 22 different tissues from each of nine fatal cases of human polio- 
myelitis In two cases they failed to demonstrate any vii us, but in the othei 
seven cases they recovered it from two or more sites 

In general their results do not support the view that the virus enteis 
through the olfactory pathway Although usually found in the motor areas 
of the brain and cord, in no case was it found in the olfactory bulbs, and 
these did not show the histological lesions characteristic of the bulbs of mon- 
keys infected by the nasal route In no case was virus demonstrated in the 
nasal mucosa, although it w^as found in the mucosa of the pharynx in four 
cases It was found in three cases in the w'ashed wall of the ileum, although 
not demonstrated in the contents of the ileum in two of them It was found 
in the contents of the ileum in two cases, and in those of the descending colon 
in all SIX cases in which material was available for examination 

The failure to demonstrate virus in the salivary glands, suprarenal glands, 
lymph nodes or sympathetic ganglia (with one exception) led them also to 
question the theory of a centrifugal distribution of virus from the central 
nervous system through the nerve trunks They concluded that their find- 
ings point to the gastrointestinal tract as the portal of entry and site of pri- 
mary localization of the virus 

The evidence presented by these investigators is manifestly indirect, but 
it raises serious doubt as to wdiether the virus entered through the olfactory 

^ Pauu J R, Trask, J D, and Card, S II Polionnelitic Mrus in urban sewage, Jr 
Exper Med , 1940, Ixxi 765-778 

® Sabin, A B , and Ward R The natural historj of human pohomjehtis I Distribu- 
tion of virus in ner\ous and non-ner\ous tissues, Tr Exper Med, 1941, Ixxiii, 771-794 
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pathway in these cases It is niipossiblc to reconcile these findings with the 
work and views of Flexner except by assuming either tliat these cases were 
all highly exceptional, or that man differs radically from the monkey in his 
response to the virus Further investigations are obviously needed to decide 
the question Until this is accomplished, the frequent presence of the virus 
111 the feces is a fact which can not safel}' be disregarded 

P W C 
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Arthritic and Allied Conditions By Bernard I Comroe, AB, MD, FACP 
Second Edition 878 pages , 24 X 15 5 cm Lea and Febiger, Philadelphia 
1941 Price, $900 

This hook IS reall\ tlie complete story of arthritis as known today It begins with 
the occurrence of the disease in the prehistoric period of man and beast and ends 
witli the latest information on the sulfonamides The SO chapters and 2644 bibliog- 
raphic references gne ample evidence of the wide evtent of the author’s review of 
the literature and his tiemendous amount of work The illustrations are excellent 
and indeed speak for themselves In addition to the chapters on etiology and pathol- 
ogy and general therapj a large portion of the book is devoted to the special methods 
of treatment, such as fever therap 3 '‘, massage and kinds of shoes to be worn The 
author’s theiapeutic i ecommendations show conservatism and caution, for example, 
while his statistics on gold therapy are quite encouraging, yet every patient is asked 
to sign a statement, witnessed bj' two additional persons, ‘ assuming the responsibility 
for complications u Inch might arise from this form of therapy ” In the experience 
of this re\ lewer such a procedure is urgently recommended 

The related conditions cover a wide field such as painful feet, backache, internal 
derangement of the knee joints, tumors of joints and tendon sheaths and the sul- 
fonam des The text is w'eil written, the style is easy to read in spite of the many 
assembled details An attractive feature for the busy general practitioner is the 
inclusion of summaries presented in box form outlines, enabling him to obtain quickly 
most of the information he requires 

The book is based on the author's personal expeiiences but it contains a compre- 
hensne review^ of the literature It can be highly recommended as an excellent and 
up to date reference book wdiich will have an especial appeal to the internist and 
orthopedist 

L A M K 

Modem Diabetic Caic By Herbert Pollack, AB, PhD, MD 216 pages, 21 
X 14 cm Harcourt, Brace and Co, New Yoik 1940 Price, $2 00 

This IS a complete manual designed for the diabetic patient Throughout the 
book, of about 200 pages, technical language has been avoided but where used has 
been well explained in lay terms The diabetic diet is discussed in a simple and 
complete manner "The highly important matter of feeding the diabetic is not one 
that requires careful minute specialization Rather, it is only a problem of making 
slight alterations and simple adjustments in a well balanced, normal diet ” Probably 
if this statement were really understood and practiced, diabetics as a group w'ould be 
receiving far better treatment today 

The chapter on protamine zinc insulin is most valuable to both patient and 
physician The rather brief discussion of the problems Shall Diabetics Marr}-^^ 
Are Diabetics Safe Automobile Drivers? For What Trade May Young Diabetics 
Be Trained? are most valuable There aie tlie sections dealing with food equivalents 
and substitutions, recipes, and food combinations usually found in books of this 
type The index is complete and w’orkable 

There are already many diabetic manuals in print but the reviewer feels that this 
small volume occupies an unusual position Throughout the many interesting chap- 
ters the author has kept in mind that the patient is just a busy layman, not trained in 
medicine, but interested in finding out brieflj but thoroughly how to care for his 
diabetes The book is most heai tilv recommended 
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The Eiidocnuc Fiiuctwn of Iodine By William Thomas Sal’ilr, Assistant Pro- 
fessor of Medicine, Harvard Medical School 351 pages, 24 X 16 cm Haivard 
University Press, Cambridge, Massachusetts 1940 Price, $3 50 

This volume is one of the Harvard Univeisity Monogiaphs in Medicine and 
Public Health The title gives only a hint of the complete review of the subject 
picscnted by the author A survey of some headings in the table of contents may 
suggest the comprehensive character of the woik 

The introductory chapter discusses briefly iodine balance and endociine balance 
Otlier chapteis take up iodine stores in body tissues, iodine compounds of biological 
importance, circulating iodine in air, lymph, cerebrospinal fluid, milk, sweat, saliva 
and blood In the chapter on circulating iodine, the discussion of blood iodine is most 
complete and detailed 

Later chapters are conceined with thj'roid activity, endocrine balance, iodine and 
the “pituitary-ovarian axis,” neurological influence of the thyroid hormone, and 
studies with radioactive iodine The final chapter is probably the most interesting to 
the practicing physician, and introduces some clinical problems Cases studied at the 
Boston City Hospital are reported, and the value of blood iodine determinations in tlie 
differential diagnosis of thyroid disease is discussed 

The book closes with a 20 page appendix for laboratory workers, describing 
methods for the determination of the blood iodine content, and separation of protein 
and non-protein fractions 

T N C 

Landinaiks m Medicine Laity Lectures of the New York Academy of Medicine 
Introduction by James Alexander Miller, MD 347 pages, 20X 13 5 cm 
D Appleton-Century Company, New York 1939 Price, $2 00 

The New York Academy of Medicine, through its annual series of “ Laity Lec- 
tures,” has done much to stimulate interest in medical history and thus foster a better 
mutual understanding between the medical profession and the laity “ Landmarks in 
Medicine ” is the third publication in this series In the introduction it is stated, “ The 
New York Academy of Medicine has long recognized as an obligation the interpreta- 
tion of the progress of medical knowledge to the public ” 

The eminent contributors to this volume and their subjects are as follows “ From 
Barber-Surgeons to Surgeons ” by Francis R Packard, M D , " The Meaning of 
Medical Research ” by Alfred E Cohn, M D , “Dr Watson and Mr Sherlock 
Holmes ” by Harrison Stanford Martland, M D , “ Medicine in the Middle Ages ” 
by James J Walsh, M D , “ The Search for Longevity ” bv Raymond Pearl, M D , 

“ Medicine and the Progress of Civilization,” by Reginald Burbank, M D , and “ X- 
Ray Within the Memory of Man,” by Lewis Gregory Cole, M D 

While this little book may be read with real interest by the layman for whom it 
was intended it will also be warmly appreciated by any member of the medical 
profession 

J E S 

The Eaily Diagnosis of the Acute Abdomen By Zachary Cope BA, M D , MS 
Lond , F R C S Eng 257 pages , 22 5 X 14 5 cm Oxford University Press, 
New York 1940 Price, $3 75 

An excellent compendium or roll-call of the conditions which arc coninionlv 
responsible for the acute abdomen stressing the historj' methods of examination and 
differential points for early diagnosis 

This illustrated book written in large print, limited to 244 pages, should prove of 
particular value, first to students in givnng them an organized and concise picture of 
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sucli .1 \ast hubjLCt. and second to piactitioneis. in givinq: a ie\iew of diseases so con- 
sistcnth and coinnionh responsible for abdominal distress 

The autlioi stresses the \ahie of history taking, examination, anatomy and 
plijsiology in the interpretation of symptoms in making a diagnosis Laboratory 
«ork, though mentioned, is not accentuated, which may be considered justifiable since 
so many surgical patients are first seen in homes where laboratory facilities are ml 
and the doctor must rely on other criteria in reaching a diagnosis 

Common surgical conditions aie reiterated Rarer diseases are mentioned in 
differential duignostic tables, though no mention was made of nonspecific terminal 
ileitis mesenteric adenitis. Meckel’s diverticulitis, or rupture of the corpus luteum, 
conditions which in late years have gained some notice 

As e\idenced by the many' editions of this publication, a summary' of so large a 
subject IS still well recened 

H C H 



COLLEGE NEWS NOTES 

Gifts io the Colllgl Lhjrary 

Acknowledgment is made of the receipt of the following reprints by membeis of 
the College 

Di Robert H Bayley, F A C P , New Orleans, La — 8 i epniits , 

Dr Victor W Bergsti om, F A C P , Binghamton, N Y — 1 lepnnt. 

Dr Edward G Billings, F A C P , Denver, Colo — I reprints , 

Dr Edwaid W Bixby, FA CP, Wilkes-Barre, Pa — 1 leprint. 

Dr Hildahl I Burtness, FA CP, Santa Baibaia, Calif — 2 reprints, 

Dr Verne S Caviness, F A C P , Raleigh, N C — 2 reprints , 

Dr Richard E Clung, FA CP, Memphis, Tenn — 1 reprint. 

Dr William P Garver (Associate), Cleveland, Oliio — 2 reprints. 

Dr Edward S King, F A C P , Winston-Salem, N C — 2 reprints , 

Dr Phillip T Knies, F A C P , Columbus, Ohio — 6 i epi ints , 

Dr Charles J Koeith (Associate), San Antonio, Tex — 2 repnnts. 

Dr Charles A LaMont, F A C P , Canton, Ohio — 2 i eprmts , 

Dr Rudolf Leiser, F A C P , Eloise, Mich — 1 lepiint. 

Dr William H Ordway, F A C P, Mount McGregor, N Y — 2 repnnts. 

Dr Dale P Osborn, F A C P , Cincinnati, Ohio — 1 reprint , 

Capt John R Poppen, FA CP, (MC), U S Navy — 1 reprint. 

Dr Ellen C Potter, FA CP, Trenton, N J — 1 reprint. 

Dr Harry Plummer Ross (Associate), Richmond, Ind — 1 lepiint, 

Dr Ernest G Scott, F A C P , Lynchburg, Va — 1 reprint , 

Dr Bernard Sehgman (Associate), Brooklyn, N Y — 2 repnnts. 

Dr Hugh Smith, F A C P , Greenville, S C — 1 i epnnt , 

Dr Edward R Snader, Jr , F A C P , Philadelphia, Pa — IS reprints. 

Dr Harry P Thomas (Associate), Rusk, Tex — 2 i eprmts. 

Dr Henry J Tuinen (Associate), Philadelphia, Pa — 1 reprint. 

Dr Edward L Turner, F A C P , Nashville, Tenn — 4 i eprmts , 

Dr F Howard Westcott, F A CP, New York, N Y — 1 reprint. 

Dr Arthur T Wyatt, F A C P , Lillington, N C — 1 reprint 


A C P Becomes Member, Division of Medical Sciences or the 
National Research Council 

The American College of Physicians has been appointed by the unanimous ac- 
tion of the Executive Boaid of the National Research Council a member society in 
the PNvision of Medical Sciences of that body Dr O H Perry Pepper. F A C P , 
Philadelphia, has been appointed the College representative in the Division Dr 
Pepper is also Chairman of the Committee on Medicine of the Division of Medical 
Sciences of the Council 

The National Research Council was established in 1916 by the National Acad- 
emy of Sciences under its congressional charter and supported by the cooperation of 
national scientific and technical societies of the United States The Council is a 
representatn e organization of the scientific men of America Its members include 
not only scientific and technical men, but also business men interested in engineering 
and industry The membership of the Council is composed largely of appointed 
representatives of the scientific and technical societies and includes representatives 
also of certain other research organizations representatives of Government scien- 
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tilic hiirc.iUb, .ind .i Itiniled niinibci of nicmhcri> at l.iigc J he Coutiul actually \\ai> 
organi/cd at the icquest of J^ro'«ident Woodrow Wilson as a measure of national 
preparedness 'Jlie woik accomplished b}' the Council in oiganizing research and 
in securing cooperation of military and civilian agencies in the solution of military 
problems demonstrates its capacity for larger service The Council is earned on by 
a small group of officers and an Executive Board, with an Administrative Committee 
which acts for the Board between its annual meetings The Council is composed 
of nine major divisions arranged in two groups One group comprises seven di- 
MSions of science and technology, the othei group comprises two divisions of gen- 
eral relations, representing foreign relations and educational relations The Division 
of Medical Sciences is one of the seven divisions of science and technology, and Dr 
Lewis H Weed, Professor of Anatomy and Director of the School of Medicine of 
Johns Hopkins University, Baltimore, is the Chairman The Division has more than 
a score of committees and sub-committees, and it cooperates with other Divisions of 
the Council in connecting w'lth the activities of some of their committees A large 
proportion of its committee chairmen and members are Fellows of the American Col- 
lege of Phj'sicians 


The new’lj’-organized American Diabetes Association held its First Annual Ses- 
sion at Cleveland, June 1 1941 Its initial officers were 

Elliott P Joshn, M D , F A C P , Boston, Honorary President 

Cecil Striker, M D , F A C P , Cincinnati, President 

Herman O Mosenthal, M D , F A C P , New York City, First Vice-President 

Joseph T Beardwood, Jr , M D , F A C P , Philadelphia, Second Vice-President 

Samuel S Altshuler, M D , F A C P , Detroit, Secretary 

William Muhlberg, M D , Cincinnati, Treasurer 

Over 350 physicians attended the meeting, and it has been decided that the next 
meeting will be held on the day preceding the opening of the American Medical As- 
sociation meeting at Atlantic City, June, 1942 

Current officers include 

Herman O Mosenthal, M D , F A C P , President 

Joseph T Beardw'ood, Jr, MD, FA CP, First Vice-President 

Joseph Barach, M D , F A C P , Pittsburgh, Second Vice-President 

Cecil Striker, M D , F A C P , Secretary 

William Muhlberg, M D , Treasurer 

Among members of its Board of Trustees are 

Dr James E Paulhn, F A C P , Atlanta , Dr W D Sansum, F A C P , Santa 
Barbara , Dr Edw'ard S Dillon, F A C P , Philadelphia , Dr James Ralph Scott, 
FACP, New' York City, Dr H Clare Shepardson, FACP, San Francisco, 
Dr L H New'burgh, FACP, Ann Arbor, Dr Russell M Wilder, FACP, 
Rochester, Mmn , Dr Seale Harris, FACP, Birmingham , Dr Henry John 
FACP, Cleveland , Dr Edward H Mason, FACP, Montreal , Dr Howard F 
Root, FACP, Boston 

The Association is engaged in appointing committees, to study the problem of 
the publication of a journal, to work w'lth the American Dietetic Association on the 
question of foods and diets, to cooperate wnth the Federal Food and Drug Adminis- 
tration on fraudulent diabetic cures, to study the problem of assisting in the foun- 
dation of local diabetes associations 
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Dt Chffoul W Mack, FA CP, Liveimoic, Calif, was lecently elected an Ad- 
ministrative Menibei at lar^e of the California Physicians Sen ice by its Board of 
Trustees 


Dr William A Groat, F A C P , Syracuse, N Y , has been elected Chairman of 
the Board of Tiustees of the Medical Society of the State of New York for the 
1941-42 teim 


Di. Jacob Casson Geiger, FA CP, Director of Public Health of the City and 
County of San Francisco, lecently received the Officer's Cross of the Order of the 
Southern Cross of Brazil This decoration was conferred by President Vargas of 
Brazil with the following citation “ For eminency in preventive medicine and public 
health ” 


On July 10, 1941, the 11th Councilor District of the Medical Society of the State 
of Pennsylvania held its annual meeting in Johnstown “The Management of 
Allergic Conditions of the Respiratory Tract ” and “ Silicosis ” were among the topics 
discussed Dr Francis F Borzell, Philadelphia, President of the Medical Society of 
the State of Pennsylvania spoke on “ Medical Preparedness ” Dr Laurrie D Sar 
gent, F A C P , Washington, Trustee and Councilor, presided 


Dr Alexander H Stewart, FA CP, Harnsbuig, Pa, was recently appointed 
Acting Director of the Pennsylvania State Department of Health, succeeding Dr 
John Shaw, who died suddenly June 24, 1941 


Dr Allen H Bunce, F A C P , Atlanta has been installed as President of the 
Medical Association of Georgia 


Di Frank N Wilson, F A C P , Ann Arbor, Mich , was recently elected an honoi- 
ary member of the Cardiac Society of Great Britain and Ireland 


Dr Francis D Murphy, F A C P , Milwaukee, Wis , spoke on “ Clinical Appli- 
cation of the Sulfonamide Group of Drugs” at a meeting of the Upper Peninsula 
Medical Association in Ironwood, Mich , July 17-18, 1941 


Dr Thomas K Lewis, F A C P , Camden, was installed as President of the Med- 
ical Society of New Jersey at its annual meeting m Atlantic City, May 20-22, 1941 
Dr Ralph K Hollinshed, F A C P , Westville, was elected a Vice-President of the 
Societj” 


At the recent annual meeting of the State Medical Association of Texas held in 
Fort Worth, Dr Neil D Buie, F A C P , Marlin, was installed as President Di 
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Caleb O Ten ell, FA CP, Fort Woith, was elected one of the Vice-Piesidents of 
the Association 


Dr Main ice C Pincoffs, F A C P , Baltimore, Md , was one of the lecturers at 
the 25th Anniversary Course of Lectures and Clinics presented by the University of 
Washington July 14-18, 1941 


Dr Briice H Douglas, F A C P , Detroit, Mich , was elected President of the 
National Tuberculosis Association at its lecent annual meeting in San Antonio, Tex, 
and Dr J Burns Amberson, Jr , F A C P , New York, N Y , was named President- 
Elect Dr Heniy F Carnian, FA CP, Dallas, Tex, was elected a Vice-President 
of the Association 


Dr David C Wilson, F A C P , Charlottesville, Va , was elected one of the Vice- 
Presidents of the American branch of the International League Against Epilepsy 
at its annual meeting in Richmond, Va , May 5, 1941 


Dr Arthur M Master, F A C P , and Dr Frederick R Bailey, F A C P , have 
been promoted to Assistant Clinical Professors of Medicine at Columbia University 
College of Physicians and Surgeons, New York, N Y 


Among tlie speakers at a joint meeting of the 6th and 8th Councilor Districts of 
the State Medical Society of Wisconsin held m Appleton, May 27, 1941, were 

Dr William S Middleton, F A C P , Madison, Wis — “ Bronchiogenic Carci- 
noma ” , 

Dr Walter C Alvarez, F A C P , Rochester, Minn — " Puzzling Tji^pes of Indi- 
gestion ” and “ Food Allergy ” 


Dr John A Tooniey, F A C P , Cleveland, Ohio, spoke on " Pathogenesis of 
Poliomyelitis ” at the annual meeting of the Iowa and Illinois Central District Med- 
ical Association, June 26, 1941, in Davenport, Iowa 


Dr John T Murphy, F A C P , Toledo, Ohio, delivered the 1941 Hickey Memorial 
Lecture at a joint meeting of the Wayne County Medical Society and the Detroit 
Roentgen Ray and Radium Society, April 7, 1941 Dr Murphy spoke on “ The Use 
of X-Ray m the Treatment of Caicinoma of the Skin ” 


Dr David B Jewett, F A C P , Rochester, N Y was awarded the Albert D 
Kaiser Medal “ for distinguished service to the medical profession ” at the annual 
meeting of the Rochester Academy of Medicine, May 6, 1941 Dr Jewett received 
this award for his efforts in building up the Academy s Iibraij 
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On May 26, 1941, Dr Giaham Asher, F A C P , Kansas City, Mo , acldiessed the 
Tulsa (Okla ) County Medical Society on “Chemical, Nutritional and Clinical Factors 
Influencing the Administration of Digitalis ” 


Di John S Hibben (Associate), Pasadena, Calif, spoke on “Clinical Evaluation 
of Various Heart Energies ” at the 9th Annual Seminar of the Western Section of the 
Ameiican Congress of Physical Therapy held in Los Angeles, Calif, June 22, 1941 


Dr Russell L Haden, F A CP, Cleveland, Ohio, has been elected Vice Piesident 
of the American Society of Clinical Pathologists 


Dr Benjamin Goldberg, F A C P , Chicago, 111 , was installed as Pi esident of the 
American College of Chest Physicians at its annual meeting in Cleveland, Ohio, Maj' 
31-June 2, 1941 Dr J Winthrop Peabody, F A C P , Washington, D C , was named 
President-Elect of tins society and Di Jay Arthur Myeis, FACP, Minneapolis, 
Minn , a Vice-President 


Di John T Murphy, FACP, Toledo, Ohio, was one of the speakeis at the 
7th Midsummer Radiologic Conference of the Denvei Radiological Club, which was 
held July 31-August 2, 1941 Dr Muiphy spoke on “Caicinonia of the Skin ” 


Dr Roy L Leak, FACP, Middletown, has been chosen Pi esident-Elect of the 
Connecticut State Medical Society 


Dr Henry N Tihen, FACP, Wichita, was named Piesident-EIect of the Kansas 
Medical Society at Its annual meeting in Topeka in May Dr John M Poitei (Asso- 
ciate), Concordia, was reelected Secretary of the Society 


Dr Herbert Z Giffin, FACP, Rochester, has been elected President of the 
Minnesota State Medical Association Dr Benjamin B Souster, FACP, St Paul, 
was reelected Secretary of the Association 


On May 29, 1941, Dr Joseph H Barach, FACP, Pittsburgh, Pa , addressed the 
Glens Falls (NY) Academy of Medicine on “ Present Day Treatment of Diabetes 
and Its Complications,” and spoke on “ Inheritance and Tumors ” at the Albany Medi- 
cal College, Albany, N Y 


The Board of Estimate and City Council of the City of New York have authorized 
the establishment, under the New York City Department of Health, of tlie Public 
Health Research Institute of New York, Inc This Institute is to be used exclusively 
for scientific research “essential for the protection and the improvement of the health, 
safety and w'elfare of the people of New York City ” Tins Institute will be directed 
bj a lay board to super\ ise the business management and a research council to retain 
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the necessary scientific personnel Di Geoige Baehr, FA CP, New Yoik, N Y, 
was named a member of tlie research council 


Among the speakers at the recent meeting of tlie Multnomah County Medical 
Society, Portland, Ore, May 7, 1941, weie 

Dr Donald E Forster (Associate), Portland — “Vitamin B Complex”, 

Dr Merl L Margason, F A C P , Portland — “ Migraine ” 


On June 11, 1941, Dr Russell L Haden, F A C P , Cleveland, Ohio, addressed the 
Washington County Medical Society, Washington, Pa, on gout 


Dr Roy R Snowden, F A C P , Pittsburgh, College Governor for Western Penn- 
sylvania, discussed “ Newer Concept of Hypertension ” at the meeting of the Cambria 
County Medical Society at Johnstown, Pa , June 12, 1941 


The Rhode Island Medical Society held its annual meeting at Newpoit, June 1, 
1941 Among the speakers were 

Dr Willard O Thompson, F A C P , Chicago, 111 — “ Sex Hormones Clinical 
Application ” , 

Dr B Earl Clarke, F A C P , Providence, R I — “ Intercapillary Glomerular 
Sclerosis or Diabetes-Nephrosis Syndrome” 

Dr Charles F Gormly, F A C P , Providence, was elected one of the Vice Presi- 
dents of the Society at this meeting 


The Wisconsin Anti-Tuberculosis Association held one-day institutes on “ Dis- 
eases of the Chest ” in ten towns between July 21 and August 1, 1941 The programs 
consisted of symposia on roentgen rays, lectures on significance of primary tubercu- 
losis, differential diagnoses of diseases of the chest and pulmonary abscesses, and 
round table discussions Among the lectures at these institutes were Dr Harold M 
Coon, F A C P , Statesan, Dr Oscar Lotz, F A C P , Milwaukee, and Dr George C 
Owen (Associate), Oshkosh 


Dr Theodore G Klumpp, F A C P , Chicago, 111 , spoke on “ The Philosophy of 
the Administration of the Drug Sections of the Food, Drug and Cosmetic Act ” at 
the 4Sth Annual Conference of the Association of Food and Drug Officials of the 
United States, held at St Paul, Minn , June 9-13, 1941 


The Association for the Study of Internal Secretions held its annual meeting in 
Atlantic City, N J , May 2-3, 1941, under the Presidency of Dr Elmer L Sevring- 
haus, F A C P , Madison, Wis Dr Edward H Rynearson, F A C P Rochester, 
Minn , spoke on “ Desoxycorticosterone in Prevention of Surgical Shock ” 

Dr Henry H Turner, F A C P , Oklahoma City, Okla , was elected Secretarj of 
the Association at this meeting 
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At the annual meeting of the Ainencan Asboci.ition foi llio Study of Alleigy in 
Cleveland, Ohio, June 2-3, 1941, Di Milton B Cohen, F A C P , Cleveland, Ohio, 
was installed as President Dr Samuel M Feinberg, F A C P , Chicago, 111 , was 
named President-Elect, and Dr Oscar Swinefoid, Ji , FACP, Charlottesville, Va, 
Vice-President Dr James Harvey Black, FACP, Dallas. Tex , was reelected 
Secretary 


At the recent annual meeting of the American Association of the History of 
Medicine held in Atlantic City, N J , Dr Jabez H Elliott, FACP, Toronto, Out , 
was installed as President, and Dr Logan Clendening, FACP, Kansas City, Mo , 
was named President-Elect 


Dr Edward A Strecker, FACP, Philadelphia, Pa , has been elected First Vice- 
President of the American^ Neurological Association 


An honorary degree of Doctor of Laws was awarded to Dr Rock Sleyster, 
FACP, June 11, 1941, by Marquette University 


Additional Hospitals Approved for Residencies 

Dr Hugh J Morgan, Nashville, Tennessee, and Dr O H Perry Pepper, Phila- 
delphia, Pa, are the two appointees by tlie American College of Physicians on the 
Conference Committee on Graduate Training in Medicine, the Committee being com- 
posed also of representatives from the American Board of Internal Medicine and tlie 
Council on Medical Education and Hospitals of the American Medical Association 
The Conference Committee at a recent meeting in Cleveland recommended the ap- 
proval of the following hospitals for residencies in medicine, and this recommenda- 
tion was accepted by the Council on June 3 

St Francis Hospital, Evanston, Illinois 
Massachusetts Memorial Hospitals, Boston 
Butterworth Hospital, Grand Rapids, Mich 
St Joseph Hospital, Kansas City, Missouri 
St Mary’s Hospital, Kansas City, Missouri 
New Rochelle Hospital, New Rochelle, N Y 
St Francis Hospital, Columbus, Ohio 
St Vincent’s Hospital, Toledo, Ohio 
Mount Sinai Hospital, Philadelphia 
Presbyterian Hospital, Philadelphia 
Chesapeake and Ohio Hospital, Clifton Foige, Va 


The American Board of Internal Medicine 
Announcement of Examinations 

The American Board of Internal Medicine will conduct written examinations 
October 20, 1941, and oral examinations just in advance of the 1942 meetings of the 
American College of Phjsicians and the American Medical Association 

During 1942 written examinations will be conducted February 16 and October 19 
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OBITUARIES 
DR JAMES ELY TALLEY 

American medicine has lost a valued friend in the passing of Di James 
Ely Talley, who died July 3, 1941 

Dr Talley was a pioneer m the field of cardiology, having founded the 
cardiac clinic at the Graduate School of Medicine of the University of Penn- 
S3dvania and likewise serving as professor of cardiology there from 1921 
until he retired m 1938 

He was also one of the founders of the American Heart Association and 
of the Children’s Heart Hospital Dr Talley devoted much of his time and 
tireless energy to both of these enterprises and was always looking forward 
to a new era when heart disease would remove fewer people from occupations 
and the mortality rate would be decreased to a minimum 

On receiving his M D from the University of Pennsylvania in 1892, Dr 
Talley entered general practice m West Philadelphia In 1905 he carried on 
postgraduate study in Berlin, in 1911 he studied in London under Sir James 
MacKenzie and again in London m 1913 under Sir Thomas Lewis 

Being a splendid organizer and possessing the ability of reaching his goal. 
Dr Talley served m the World War as Lieutenant Commander and in 1919 
after being promoted to Commander, Medical Corps, United States Navy, he 
helped to establish the U S Navy Base Hospital No 5, at Brest, France 
Dr Talley has been a Fellow of the American College of Physicians since 
1923 Being active in several medical societies, his wise counsel and good 
fellowship will be missed by his many colleagues He has offered much to 
the profession by his many articles dealing with internal medicine and cardi- 
ologj' which appeared in various medical journals 

Dr Talley was born at Kennett Square, Pennsylvania, July 22, 1864, and 
died at his home in Lima, Delaware County He is survived by his wife, 
Isabella, and two nephews, Robert H and John H Andrews Although he 
was ill for some time, his death is acknowledged with much regret 

Edward L Bortz, M D , F A C P , 

Governor for Eastern Pennsylvania 

DR JULIUS FRIEDENWALD 

Dr Julius Friedenwald was born in Baltimore, December 20, 1866 He 
died at his home in Baltimore, June 8, 1941 

He was a member of the family of Friedenwalds which for two genera- 
tions has contributed an outstanding part to the medical and cultural life of 
Baltimore He was a specialist in Gastroenterology and contributed many 
important clinical observations to his particular field He not only pursued 
his studies in America, but did a great deal of work abroad He belonged 
to all the leading medical societies of this country and also published many 
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papers He was the co-author of “ Diet in Health and Disease,” “ Dietetics 
for Nurses,” “Secondary Gastrointestinal Disorders,” and also contributed 
to Tice’s “ Practice of Medicine ” 

However, the measure of the man could be obtained only from direct con- 
tact with him 111 his daily work It has been my good fortune to have known 
the second generation of Fiiedenwalds, and as an interne to have worked with 
Dr Julius Friedenwald It was apparent that Dr Friedenwald was more 
than a specialist, rather in addition a great physician, practicing not only the 
science of medicine but also the art of medicine, and always equal to an)^ 
emergency Equally important was his active interest in the training of 
young men For years he regularly invited the younger men to his home for 
informal discussion of medical problems, and the Julius Friedenwald Fund 
for research is a memorial to his zeal for research 

His enviable heritage of culture manifested itself m his extramedical ac- 
tivities, in the musical life of Baltimore, and in his interest in charity, both 
here and in Palestine 

In the passing of Julius Friedenwald, Baltimore medicine has lost one of 
its medical landmarks He was loved and respected by all wdio knew^ him, 
and his spirit shall live on through his many pupils 

Louis Krause, M D , F A C P , 

Governor for the State of Maryland 

DR HENRY SAMUEL KIESER 

Dr Henry Samuel Kieser, born m Reading, Pennsylvania, July 12, 1903, 
died very suddenly on July 11, 1941 

Since leaving Hahnemann Medical College in 1930, Dr Kieser had been 
primarily interested in Pediatrics He was Associate in Pediatrics at the 
Reading Hospital from 1933 to 1938, and also Chief of Pediatrics at the 
Reading Hospital He has likewise been Director of Health, Reading Pub- 
lic School System, since 1933 

Dr Kieser was an energetic and studious young physician wuth a brilliant 
future He had been, for the past year, pursuing graduate work in Pedi- 
atrics at the Henry Ford Hospital 

Dr Kieser was a Diplomate of the American Board of Pediatrics, a mem- 
ber of the Medical Society of the State of Pennsylvania, and a Fellow of the 
American Medical Association He had been an Associate of the American 
College of Physicians since 1940 

Possessing native ability and a pleasing personality. Dr Kieser was held 
in esteem by his colleagues and friends, who are shocked by his untimely 
death 

Edward L Bortz, M D , F A C P , 

Governor for Eastern Pennsylvania 
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DR ALEXANDER S DeWITT 

Dr Alexander S DeAVitt, F A C P , Detroit, died January 2, 1941 He 
was born in Amsterdam, Holland, in 1882 At an early age he came to this 
country and obtained his medical training at the University of Michigan 
Homeopathic Medical School, receiving his degree in 1905 Thereafter, he 
spent three and one-half years in postgraduate study in Germany and Aus- 
tria He Avas formerly Associate Professor of Medicine at the Detroit Col- 
lege of Medicine, Associate Attending Physician at Grace Hospital, and for 
many years Attending Physician at the Providence Hospital He was a 
member of the Wayne County Medical Society, Michigan State Medical So- 
ciety, the American Medical Association, and had been a Fellow of the 
American College of Physicians since 1920 

DR F CLIFTON MOOR 

Dr F Clifton Moor, F A C P , Tallahassee, Florida, died February 18, 
1941, at the age of 61 He received his Bachelor of Arts degree from the 
Emory University in 1898 and his degree of Doctor of Medicine from the 
UniAfersity of Maryland, School of Medicine, in 1903 For many years Dr 
Moor was Chief Physician at the Florida State College for Women, and since 
1935 had been Director of Student Health and Chief Physician to the In- 
firmary at this College He was formerly Mayor of the City of Tallahassee, 
and had taken a very active interest in civic affairs 

Dr Moor w^as a member, past president and secretary of the Leon- 
Gadsden-Liberty- Wakulla- Jefferson Counties Medical Society, a member and 
past president of the Florida Medical Association, a member of the Southern 
Medical Association, a Fellow of the American Medical Association, serving 
as a member of the House of Delegates during 1934, and had been a Fellow 
of the American College of Physicians since 1929 

DR FRED ELLSWORTH CLOW 

Dr Fred Ellsworth Clow% Wolfeboro, New Hampshire, died January 4, 
1941 of heart disease He was born October 25, 1881, and graduated from 
Harvard Medical School in 1904 He pursued postgraduate Avork at the 
National Heart Hospital and the Brompton Hospital, London, England, and 
at the Massachusetts General Hospital m Boston, and at the NeAV York 
Post-Graduate Hospital, Ncav York City 

For many years Dr Clow was a member of the Ncav Hampshire State 
Board of Registration, Visiting Physician to the Huggins Hospital, Trustee 
of the Ncav Hampshire State Sanatorium for Tuberculosis, and Consulting 
Physician to the NeAV Hampshire Soldiers Home He published seAcral 
articles in leading medical journals, and was a former President of the Car- 
roll County Medical Society In addition, he Avas a member of the Ncav 
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Hampshire State Medical Society, a Fellow of the American Medical As- 
sociation, a Diplomate of the American Board of Internal Medicine, and had 
been a Fellow of the American College of Physicians since 1934 

DR DORAN J STEPHENS 

Dr Doran J Stephens (Associate, 1938) died March 19, 1941 Di 
Stephens was born in 1903, and received the degree of Bachelor of Arts from 
the University of Rochester in 1926 He then entered the Medical School 
of that institution and graduated with the M D degree in 1929 He in- 
terned at the Strong Memorial Hospital of the University of Rochester for 
two years, was Resident Ph)’^sician at Barnes Hospital, St Louis, from 1931 
to 1932, and at the same time was an Assistant in Medicine in the Washing- 
ton University School of Medicine He then returned to Rochester, New 
York, where he became Instructor m Medicine at his Alma Mater, and with 
this institution he was still associated as Assistant Professor of Medicine at 
the time of his death He was also Assistant Physiciari to the Strong Me- 
morial Hospital 111 Rochester 

Dr Stephens was a member of Phi Beta Kappa, Sigma Xi, Alpha Omega 
Alpha, American Society for Clinical Investigation, Society for Experimental 
Biology and Medicine, the Monroe County Medical Society, the New York 
State Medical Society, the American Medical Association, and the Rochester 
Pathological Society He had been an Associate of the American College 
of Physicians since 1938 

His scientific work and investigation which included 45 titles was begun 
during his medical course and later earned into many fields His last con- 
tribution, “ The Effects of Pituitnn in Oil,” was read before a medical so- 
ciety in Atlantic City during May in absent o de mortem 
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THE BLOOD PRESSURE REDUCING PROPERTY 
OF EXTRACTS OF KIDNEYS IN HYPER- 
TENSIVE PATIENTS AND ANIMALS’^ 

By Irvine H Page, M D , O M Helmer, Ph D , K G ICohlstaedt, 
M D , G F Kempf, M D , W D Gambill, M D , and R D 
Taylor, M D , Indtanapohs, Indiana 

1 Tigerstedt and Bergmann ^ demonstrated that bilateral nephrectomy 
increases the rise in arterial pressure occurring m anesthetized animals when 
extracts of kidney containing renin are injected into them This observa- 
tion was confirmed by Merrill, Williams and Harrison,® and by Fasciolo, 
Houssay and Taquini ® who suggested that the increased sensitivity might be 
due to loss of an anti-pressor substance Similar increase in sensitivity was 
observed by Page and Helmer * when angiotonin was administered instead 
of renin Angiotonin is the pressor substance resulting from interaction of 
renin and remn-activator ® 

Nephrectomy therefore appears to remove the source of some substance 
which opposes the pressor action of angiotonin 

2 Removal of the normal kidney when the artery of the opposite one is 
constricted by a clamp or the parenchyma compressed by a perinephric scar, 
intensifies the hypertension To explain this, Blalock and Levy ® suggested 
that the normal kidney may destroy the pressor substance causing the hyper- 
tension Fasciolo ^ shortly thereafter demonstrated that the rise m pressure 
was more rapid, reached greater heights and was more permanent when the 
Goldblatt clamp was applied to the remaining kidney in a dog which had been 
uninephrectomized He also demonstrated that normal kidneys opposed the 
action of a hypothetical pressor substance by showing that a greater rise in 
arterial pressure occurred in nephrectomized dogs than m normal ones when 
blood perfusing an ischemic kidney was allowed to enter their circulation 

* Lecture given before the Third General Session of the American College of Physicians, 
April 22, 1941, Boston, Massachusetts 

From the Lilly Laboratory for Clinical Research, Indianapolis City Hospital, Indianapolis 
Indiana 

Copyright, 1941, by The American College of Physicians 
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Katz, Friedman, Rodbard and Weinstein ® formulated the belief that the 
intensity of the hypertension depends on the presence of normal renal tissue 
They suggested that there is a direct relationship between the height of the 
blood pressuie and the ratio of “ischemic” to normal tissue and that the 
antagonistic action of normal renal tissue is due to its metabolic and not its 
excretory activity 

3 Plasma from animals in which sufficient amounts of renin were in- 
jected to cause them no longer to respond with rise m aiterial pressure 
(tachyphylaxis) does not cause vasoconstriction in the isolated rabbit’s ear 
when perfused with added renin (Page®) More important, even the ad- 
dition of renm-activator does not impait vasoconstrictor properties Con- 
trariwise, normal blood with added renin causes maiked vasoconstriction 
Administration of renin thus appears to cause the release of a substance in 
the intact animal which antagonizes renm or its reaction product, angiotomn 
On this basis our conception of anti-pressor substances arose 

4 Plasma of nephrectomized animals when mixed with angiotomn and 
renin and perfused through a rabbit’s ear causes much greater vasoconstric- 
tion than normal plasma (Page and Helmer^) The removal of the kidneys 
has thus removed the factor which opposes the action of angiotomn This 
factor is evidently humoral since it can be transferred from the intact animals 
to the isolated perfused rabbit’s ear 

5 Hypersensitivity to the pressor action of angiotomn and renin induced 
by nephrectomy can be temporarily abolished by transfusion of large amounts 
of normal blood into the nephrectomized animal Normal blood, therefore, 
contains an inhibitor substance * According to Freeman direct transfusion 
of from 25 to 200 c c of normal blood into hypertensive dogs produces a fall 
in pressure ranging from 6 to 25 per cent lasting 6 to 31 minutes Blood 
from normal and hypertensive human donors transfused into normal and 
hypertensive recipients respectively caused no fall in arterial pressure 

6 Renal extracts have been prepared which, when given by mouth, di- 
mmish partially the response of normal rats to the pressor action of renm, 
ephedrine and pitressm “ The increased sensitivity of nephrectomized dogs 
to angiotomn and renm can be abolished by parenteral injection of renal 
extract 

These observations suggested that a substance is contained m renal tissue 
which might oppose the pressor action of angiotomn or similar pressor agents 
and result m reduction of arterial pressure Attempts to extract such an 
inhibitor or antipressor substance have, we believe, been successful both m 
the hands of Grollman, Harrison and Williams,” and m ours The evi- 
dence at present available indicates that we are dealing with the same prin- 
ciple as that reported shortly before by Harrison, Grollman and Williams 
(Our work was based on different reasoning and was done independently 
The two groups are now collaborating tow^ard a further solution of the prob- 
lem ) It IS of great interest that their material is active by mouth in 
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rats, dogs and man, most of their best results having been obtained by this 
mode of administration Our work has been limited to parenteral methods 
of administration 


. Preparation of Renal Extracts 

Methods for the preparation of these extracts have already been pub- 
lished by Grollman, Williams and Harrison^® and by us In principle, 
the method we have employed consists of extraction of ground fresh kidneys 
with acetic acid — salt solution, heating the mixture to 56° C and precipitat- 
ing the filtrate with ammonium sulfate between 0 25 and 0 6 saturation 
This precipitation is repeated twice and the product dialyzed free of am- 
monium sulfate Extraction of this product with ether to remove lipids ap- 
pears to decrease the number of reactions produced and certainly reduces the 
local tissue irritation This step had not been previously employed It is 
then sterilized by filtration through a Seitz filter 

The Effect of Injection of Renal Extracts in 
Hypertensive Dogs 

Dogs were made hypertensive by the silk perinephritis method Blood 
pressure was measured daily by direct femoral intra-arterial puncture, and 
tlie pressure recorded on a smoked drum from a mercury manometer When 
the mean arterial pressure was over 180 mm Hg, and remained steadily 
above this figure for a week, the dog was used for assaying the potency of 
the renal extracts 

It was found convenient in the preparation of hypertensive animals to 
wrap the left kidney m silk and remove the other kidney at the same time 
In alternate animals, both kidneys were wrapped in silk The blood pressure 
in the animals in which one kidney has been wrapped in silk and the othei 
kidney removed usually rises more rapidly and to more extreme heights 
The incidence of the malignant syndrome is greater among them The blood 
pressure m the second group rises more slowly and tends to remain more 
steadily at the elevated pressure without as frequent complication by the ap- 
pearance of tlie malignant syndrome Both types of hypertension are useful 
for assay purposes Two hundred and eighty hypertensive dogs have been 
treated with renal extracts 

Extracts were usually injected subcutaneously In dogs they cause little 
local reaction and no general ones No immediate change in arterial pres- 
sure is observed In from two to four days the fall begins and its rapidity 
depends in large measure on the amount of extract given 

Extract prepared from 400 to 900 grams of fresh pork kidney is usually 
required to reduce the blood pressure of a 12 kilo dog from 200 to 130 mm 
Hg If much larger doses are given a shock-hke syndrome appears which 
has been well described by Harrison, Grollman and Williams “ The animal 
loses its appetite, becomes weak, and tachycardia appears This is followed, 
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after the blood piessure has fallen to 70 mm Hg or lowei, by oliguria or 
anuria, bloodlessness of the extiemities, and elevated blood urea nitrogen. 

The fall in arteiial pressure is usually gradual if the extract is given in 
moderate doses daily, the piessure reaching normal or near normal levels in 
five to eight days If the extract is now discontinued the blood piessure may 
remain low for several days and m unusual cases for weeks and gradually 
rise to its oiiginal hypertensive level Some dogs require more extract to 
reduce this blood pressure than do others This phenomenon does not ap- 
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Fig 1 Dog 5-87 Female, weight 102 kilos The effect of four renal extracts on 
arterial pressure Arterial pressure is expressed in mm Hg (ordinate) and time in days 
(abscissa) □ represents the average arterial pressure during 10 days before extract was 
given Daily dosage of extract is expressed by height of shaded area (ordinate) as grams of 
kidney used in preparation of extract and given per kilo of body weight 

A — Renal extract prepared by 03 to 08 saturation with ammonium sulfate Hyperten- 
sion had been present 3 months before extract was administered 

B — ^Renal extract prepared by extraction at pH 4 0 with 2 per cent saline and heated to 
56° C Filtrate saturated with ammonium sulfate and precipitate dissolved in water and 
dialyzed An interval of 7 months elapsed between A and B 

C— Renal extract prepared by twice precipitating with ammonium sulfate and treatment 
with barium hydroxide and dialysis An interval of 5 months elapsed between B and C 
Blood urea nitrogen, on fourth day extract was given, was 17 mg per 100 c c Day after ad- 
ministration of extract was completed and when maximum reduction of blood pressure was 
observed, blood urea nitrogen was 21 mg per 100 c c 

D ^Renal extract was from pooled lot of extracts which had been prepared by precipitat- 

ing three times with ammonium sulfate An interval of 4 months elapsed between C and D 
Blood urea nitrogen on first day of administration of this extract was 70 mg per 100 c e , 
on the last day of administration of extract, blood urea was 147 mg per 100 c c Four days 
after extract had been stopped blood urea nitrogen was 71 mg per 100 c c 



Table I 

The Effect on Blood Urea Nitrogen of Reduction of Arterial Pressure by Kidney Extract in Hypertensive Dogs 
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pear to be directly i elated to the initial height of the blood pressure It is 
for this reason that three or more dogs may be required for the assay of each 
extract 

The effect on renal function is often striking Corcoran and Page^® 
found that injections of inhibitoi into noimotensive dogs caused relaxation 
of the glomerular effeient arteriole and usually an mciease m renal blood 
flow No change m blood pressure occurred m these animals unless very 
large doses were given In hypertensive dogs reduction of blood pressure to 
levels of about 150 mm Hg was associated initially with rise m blood flow 
but if the pressure continued to decline, the blood flow fell precipitously to 
return to higher levels as arterial pressure increased Renal extracts thus 
appeared to oppose the renal action of substances such as angiotonm, for it 
had been shown that angiotonm sharply reduced blood flow chiefly by 
constricting the glomerular efferent arterioles 

The effect on blood urea nitrogen is variable (table 1) The more usual 
effect IS a fall, but no significant change may occur The less usual is a 



Fig 2 Dog 8-76, Weight 92 kilos The effect on arterial pressure of renal extract 
prepared by precipitation with ammonium sulfate and treatment with barium hydroxide and 
dialysis Arterial pressure is expressed in mm Hg (ordinate) and time in days (abscissa) 
Daily dosage of extract is expressed in grams of kidney used in its preparation and given per 
kilo of body weight and is represented in the figure by height of shaded area (ordinate) 
Hypertension had been present five months During last three months retinal hemorrhages 
and detachment were observed while animal recened six different kidney extracts The re- 
sults produced bj the seventh extract are shown in the figure Blood urea nitrogen on second 
day extract was administered was 20 mg per 100 c c , on last day of administration it was 
22 mg per 100 c c Three days after extract was stopped blood urea nitrogen was 37 mg per 
100 c c and eleven days later it \\as 38 mg per 100 c c 
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pionounced rise in blood uiea Avhich falls again when the arterial pressure 
spontaneously resumes its hypertensive level There appears to be no rela- 
tionship between these changes and the occurrence of the malignant syndrome 

Many of the dogs with experimental hypertension exhibit the malignant 
syndrome This consists of loss of appetite, early blindness with detach- 
ment of the retina, papilledema and massive intra-ocular hemorrhages The 
animals become weak, have severe bloody diarrhea, vomiting, pulmonary 
edema, hematuria, anuiia, rapidly progressive anemia, and convulsions 
Death usually occurs within several days, but in unusual cases it may be 
much longer If treatment is not started too late, many of these animals can 
be saved The syndrome often reappears when the injections of inhibitor 
are discontinued and may again be counteracted by further administration of 
kidney extract The blood urea nitrogen, which usually is initially very 
high, usually falls as the blood pressure falls and clinical improvement occurs 
Vision returns, associated with reattachment of the retina, subsidence of the 
papilledema and resorption of the hemorrhages Regression of the other 
sig^is such as bloody diarrhea is clearly evident Much the same results have 
been obtained in rats with experimental hypertension They too exhibit the 
malignant syndrome, and its reversal is also observed when inhibitor is 
injected 

Effect of Renal Extracts on Patients 

The history and certain laboratory data are presented in the following 
abstracts The figure which accompanies each abstract is a bedside chart and 
exhibits in graphic form the most pertinent of the observations made on the 
patients It is important for the readei to have a clear notion of the way in 
which they are prepared to avoid mismterpretation 

An attempt is made when it appears to have any chance of success of 
estimating the length of time the hypertension has existed, and this is repre- 
sented by the figures in the line parallel with the word " Months ” The blood 
pressure measurements are usually single determinations until the patient 
either entered our clinic or was admitted to the hospital After admission, 
the patient was put to bed and the arterial pressure was measured twice daily 
The blood pressure readings are averaged over a period of a week One dot 
on the chart represents such an average Where such average pressures 
begin on the chart can be ascertained by noting when urea clearance was de- 
termined It IS rare that the patients were not allowed up after a week or 
more of treatment and in most cases they were transferred to the out-patient 
department For this reason the control blood pressure levels taken at com- 
plete bed rest should be abnormally low compared with the level taken when 
the patient is either up and about or outside the hospital 

Fundus changes are indicated under the following headings, employing a 
semi-quantitative scale of -f to -f-|-+4- to grade them (1) arteriolar con- 
striction, (2) arteriolar sclerosis, (3) exudates, (4) retinal hemorrhages. 
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and (5) papilledema Urea clearance, as determined by the modification de- 
scribed b} Van Slyke, Page, Hiller, and Kirk®" of the original method, is 
expressed as average per cent of normal The ability to concentrate urine 
maximally is ascertained by withholding water from the patient for 24 hours 
and measuring the specific gravity of the urine passed after the last 12 hours 
Correction is made for the gravity contiibuted by protein in the urine 
liematuna is determined by counting the red cells in the urine according to 
gie technic of Addis Values above 500,000 in a 12 hour specimen are 
Iinsidered abnormal Plasma proteins were determined by the method of 
niucli' The black areas representing edema have the following signifi- 
be sa Height of black area in quarters of total space (1) trace, (2) moder- 
are di^ng. (3) marked pitting, (4) general edema with ascites The trans- 
kidne> ^rcliac diameter is recorded as the per cent deviation from normal 
high, usually table of Ungerleider and Clark The circulation time was 
Vision returns, itravenous injection of 2 25 gm of soluble saccharin in 5 c c 
papilledema ana’' The arm-to-tongue time is measured in seconds The 
signs such as blootisidered from 7 to 10 seconds and borderline normal from 
been obtained in r Venous pressure is recorded in centimeters of blood 
malignant syndrccontent of the blood was ascertained by the method of 
injected erson,®“ and recorded as mg in 100 c c of blood 


Malignant Hypertension 


Case Reports 


The history 
abstracts 

^use 1 R T (703) This 24-year-old man complained of severe headaches and 
ilurring of vision At 12 years of age he had scarlet fever During the preceding 
“Vinter he had headaches regularly Two weeks before admission he fell and hit the 
’lack of his head A severe headache immediately occurred and persisted At this 
• ime his blood pressure was found to be elevated Vision in the left eye rather sud- 
lenly became so poor that he was unable to read, and the vision in the right one seemed 
o be deteriorating 

The patient appeared acutely ill, his face was drawn and anxious The right 
side of his face twitched A subconjunctival hemorrhage was seen in the right eye 
Grade 3 papilledema, grade 4 exudates, grade 2 hemorrhages, and grade 3 constriction 
were observed in the eyegrounds The heart was slightly enlarged (-+- S per cent 
deviation) Venous pressure was 22 cm in terms of normal salt The electrocardio- 
gram showed inversion of the T-waves in Leads I, II, III, and IV 

The clinical improvement in this man was remarkable Shortly after admission 
acute glaucoma occurred Reduction of the blood pressure by kidney extract ap- 
peared to aid in resolution of the process 

This patient has remained hospitalized for economic reasons, but is up and about 
Optic fundi now reveal grade 2 constriction and sclerosis of the retinal arterioles 
Electrocardiogram exhibits upright T-waves in all leads He has been treated with 
kidney extract continuously for the past 11 months 

Case 2 (769) The arterial pressure of this 47-year-old white male was found to 
be 140 mm Hg systolic and 90 mm diastolic seven months ago Five months ago it 
was 160 mm Hg systolic and 90 mm diastolic He complained of headaches, con- 
vulsive seizure with loss of consciousness, and almost complete blindness 
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Phj'Sical findings at the time of admission to the Lilly Clinic were arterial blood 
piessure 200 mm Hg systolic and 120 mm diastolic, ocular fundi revealed grade 4 
constriction and sclerosis of retinal vessels, grade 4 hemorrhages, exudates, and 
papilledema 

Urea clearance was 90S pei cent of average normal, maximal ability to concen- 
trate urine was 1 023 , electrocardiogram was normal 

Arterial blood pressure average for first week at bed rest was 208 mm Hg systolic 
and 121 mm diastolic Kidney extract was administered inti amuscularly The 
arterial blood pressure averaged 197 mm Hg systolic and 115 mm diastolic for first 
week of treatment He was treated for eight weeks, and the blood pressure now 
averages 166 mm Hg systolic and 99 mm diastolic He now reads newspapers and 
IS symptom free Ocular fundi show grade 3 constriction and sclerosis, grade 1 exu- 
dates and hemorrhages, and grade 2 papilledema 

He has had two shock-like reactions and one bout of chills and fever 

Case SMB (764) A colored, 35-year-old female complained of proti acted 
headadies, nausea and vomiting, blurring of vision, and dyspnea Hypertension was 
discovered five years ago 

On admission to the Lilly Clinic arterial blood pressure was 260 mm Hg systolic 
and 140 mm diastolic Retinal vessels displayed grade 4 constriction and sclerosis 
Ocular fundi revealed grade 3 hemorrhages, grade 1 exudates and papilledema Heart 
was enlarged to 11 cm to left of midline There was a soft systolic blow at the 
cardiac apex 

Urea clearance was 449 per cent of average normal, maximal ability to concen- 
trate urine was 1 020 , proteinuria amounted to 0 8 gm per 24 hours , blood hemo- 
globin was 70 per cent of average normal Retrograde pyelograms were negative 
The electrocardiogram displayed left axis deviation, biphasic T-waves m Leads I, II, 
and IV 

Arterial blood pressure averaged 235 mm Hg systolic and 137 mm diastolic for 
the first week in the hospital Kidney extract was administered The arterial blood 
pressure average for the first week of treatment was 200 mm Hg systolic and 115 mm 
diastolic This was maintained at a slightly lower average of 187 systolic and 110 mm 
diastolic She became symptom free The eyegrounds revealed grade 3 constriction 
and grade 4 sclerosis of retinal vessels Hemorrhages, exudates, and papilledema 
entirely disappeared T-waves in Leads I, II, and IV of electrocardiogram became 
upright 

This patient suffered one shock-like reaction and almost weekly chills and fever 

Case 4 C R (671) A colored female, aged 36, complained of headaches, fail- 
ing vision, and nocturia of about 10 months’ duration These symptoms progressed 
until she was unable to read 

Grade 2 arteriosclerosis and constriction of the retinal arterioles were found and 
grade 2 papilledema Blood piessure was 256 mm Hg systolic and 152 mm diastolic 
Grade 1 edema was present Urea clearance had already fallen to 30 per cent of nor- 
mal and was continuing to fall The Addis count revealed a marked increase over 
normal of the red blood cells in the urine The cardiac diameter showed -f- 14 per cent 
deviation from normal The electrocardiogram exhibited isoelectric T-waves in Leads 
I and II (Feb 28, 1940), whidi eight da}’^s later became inverted 

While resting in bed the blood pressure averaged 233 mm Hg sjstolic and 140 
mm diastolic Retinal hemorrhages were appealing in crops Beef muscle extract 
was administered intramuscularly and the blood pressure fell to 188 mm Hg systolic 
and 118 mm Hg diastolic After discontinuing this extract tlie pressuie rose to 237 
systolic and 143 mm diastolic The patient was discharged from the clinic and 
readmitted a month later The blood pressure average vas 224 mm Hg sjstolic and 
130 mm diastolic Kidney extract was administered and the blood pressure fell within 
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two da\s to an aveiage of 195 mm Hg systolic and 124 mm diastolic and continued 
down to 185 mm Hg systolic and 117 mm diastolic 

Uiea clearance was low (16 pei cent) and did not change significantly during 
treatment It is of interest that tlie T-waves which were inverted in Leads I and II 
became upright Retinal hemorrhages, exudates, and papilledema disappeared 

Aftei five months of treatment, dependent edema and headaches prompted re- 
admission to the Lilly Clinic for intensive kidney extract therapy Duiing first week 
of treatment, blood pressure averaged 189 ram Hg systolic and 115 mm diastolic 
She developed an abscess in her hip that was accompanied by a septic fever to 104° 
daily Blood pressure fell to 126 mm Hg systolic and 74 mm diastolic She com- 
plained of light headedness Renal extract was discontinued and the lesion was in- 
cised and drained The next three weekly blood pressure averages were 148 mm Hg 
systolic and 92 mm diastolic, 141 mm systolic and 91 diastolic and 168 mm systolic 
and 104 mm diastolic She was discharged to out-patient department Without renal 
extract blood pressure rose to 246 mm Hg systolic and 146 mm diastolic Extract 
treatment was started again and blood pressure has averaged 210 to 230 mm Hg sys- 
tolic and 120 to 130 mm Hg diastolic She has lesumed her household duties and has 
only occasional headaclies 

Case 5 L S (662) This 41-year-old man complained of dyspnea, headache, 
insomnia, nausea and vomiting, edema of the legs, and swelling of the abdomen He 
knew tliat he had hypertension for four years, but two years before admission dyspnea 
and fatigability became pronounced On admission he exhibited cyanosis of the ex- 
tremities, orthopnea, grade 4 edema, and ascites The eyegrounds showed grade 3 
sclerosis and constriction of the vessels, grade 3 hemorrhages, exudates, and papil- 
ledema The heart was markedly enlarged (-j- 39 per cent deviation) , the rate was 
lapid, and gallop rhytlim was present The venous pressure was elevated (12 cm 
of blood), and many moist rales were heard in tlie chest The electrocardiogram 
demonstrated numerous extrasystoles, depression of the S-T segment in Leads I, II, 
and III , inverted, splintered QRS in Lead III and biphasic QRS in Lead IV 

During the first four weeks after admission the blood pressure averaged 215 mm 
Hg systolic and 150 mm diastolic The week following administration of kidney 
extract the pressure averaged 178 mm Hg systolic and 110 mm diastolic He com- 
plained of less dyspnea, and tlie rh3rthra of tlie heart became regular The papilledema 
receded Extract was discontinued, and the blood pressure rose to near its former 
level, tlie pulse became irregular and rapid, and dyspnea returned Urea clearance 
began to fall, and retinal hemorrhages appeared along with papilledema A more 
purified but evidently weaker extract was again administered The patient, however, 
became stuporous and complained of severe joint pains Urea clearance continued to 
fall, and massive hemorrhages occurred from the bowel The latter continued and 
apparently were the immediate cause of death The diagnosis of malignant hyper- 
tension was confirmed at autopsy The bleeding was coming from ulcers in the large 
bowel 

Case 6 (553) A white female, aged 38 years, complained of palpitation, head- 
aclies, insomnia, and precordial pain Hypertension was discovered 21 years ago In 
1936, because of the severity of the hypei tension, both splanchnic nerves were resected 
but within two weeks the pressure had risen to 190 mm Hg systolic and 135 mm dias- 
tolic On admission to tlie Lilly Clinic in 1938 blood pressure was 248 mm Hg s> stolic 
and 148 mm diastolic Maintenance doses of digitalis were being given before her ad- 
mission because, on discontinuing it, decompensation occurred Despite the long con- 
tinued hypertension, the renal function was good 

Administration of thiocyanate for a period of 10 months brought no significant 
reduction of blood pressure 

Kidney extract administration was started six montlis ago At first the extracts 
were not as potent as tliose now employed and the fall in blood pressure was cor- 
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respontluiglj sniallci 'llie a\eiagc blood pressuie ovet several years before admm- 
istration of extiact was 230 mni Hg sjstolic and 134 mm diastolic and after extract 
it liaa fallen to 1/2 nini, s}stohc and 104 mm diastolic 

Because of inflammatoiy and fibrotic changes in the hips at the sites of earlier 
crude icnal ^xtract injections, therapy was discontinued and started again on several 
occasions The rise and fall in blood pressuie averages are noted on the graphic 
cnart bix months ago papilledema and retinal hemorrhages appeared in the oculai 
Uiiidi, accompanied by gross hematuiia, indicating onset of malignant hypertension 
Jije ground changes were ie\ersed and hematuiia was reduced following kidney ex- 
tract administration and reduction of the arterial pressuie to averages of 155 mm Hg 
sjstolic and 94 mm diastolic Again the damaged tissues of patient’s buttocks neces- 
sitated termination of treatment Rectal administration of renal extract failed to 
maintain desired blood pressure le\els Hemorrhages and papilledema again occurred 
in tie ejegrounds Cardiac decompensation has resumed and it was deemed unwise 
o continue extract treatment because of the manj complications 

asc / Tills white male, aged 34, complained of headaclies, and failing vision of 
a lout S months duration Vision became suddenly diminished The headaches 
ecaine so se\ere that it was necessary to give large amounts of codeine 

The patient appeared \ery ill He w'as unable to read Examination of the eye- 
grounds showed grade 3 constriction and scleiosis of the arterioles, grade 3 papil- 
exudates, and grade 2 hemorrhages The heart was slightly enlarged 
1 1 deviation) The S-T segments in Leads I, II, and HI were depressed 

and the QRS complex was splintered in Lead III 

111 / after admission the patient had a senes of four convulsions The arterial 

su°° systolic and 170 mm diastolic and spinal fluid pres- 

re mm of water Severe vomiting then began, and all fluids had to be given 
y rectum The patient became irrational Since the outlook seemed so poor, kidney 
tl administered The blood pressure fell progressively Without extract 

wH **®^°^**' P*'®®sure was seldom below 158 mm Hg and often much higher, while 
* ^ It, it was seldom above 130 mm Hg Hemorrhages disappeared from his eye- 
grounds, and the papilledema regressed so that he was able to read Urea clearance 
'as 13 per cent of normal w'hen treatment was started and did not appear affected 
y 1 Headaches were much reduced in seventy 
Id did not believe that the extremely low renal function was reversible, we 

conscientiously advise him to continue treatment When it was discontinued 

f ” patient allow^ed to go home, the blood pi essure rose sharply, and he died within 

two weeks o 


Caje 5 E P (722) This 46-year-old colored patient noticed that two years 
^go she became short of breath on slight exertion, and one year ago swelling of her 
fet 3ud ankles occurred Exertion brought on attacks of a smothering feeling in her 
I severe palpitation Ten days before admission mild apoplexy occurred fol- 

O'ved by moderate left hemiplegia Nocturia became persistent Anginal pains also 
occuired on even slight exertion 

he patient is obese Eyegrounds showed grade 3 constriction, sclerosis, exu- 
^ cs, papilledema, and hemorrhages, both fresh and old Blood pressure on adniis- 
>on was 310 mm Hg systolic and 124 mm diastolic The heart was enlarged (27 -f- 
Per cent deviation) The T-waves m Leads I, II, HI, and IV were inverted, the 
Wave in Lead III isoelectric Urea clearance was 70 per cent of normal Vita 
^Pacity was reduced to 40 per cent of normal Retrograde pyelograras show tliat 
ere \ras bilateral hydronephrosis, but cultures of the urine were negative 
K.idney extract was administered after the blood pressure had been stabilized 
at an average level of 260 mm Hg systolic and 136 mm diastolic During the n^t 
week It had fallen to an average of 216 mm Hg systolic and 103 mm diastolic, the 
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second week 205 mni Hg systolic and 100 mm diastolic, the third week 202 mm Hg 
systolic and 100 mm diastolic, and the fourth week 202 mm Hg systolic and 97 mm 
diastolic Marked regression of the eyeground changes occurred There was less 
exudate and only a small amount of hemorrhage Proteinuria diminished from 3 gm 
in 24 hours to less than 0 1 gm Hemoglobin was not changed significantly (70 per 
cent) The electrocardiogram, taken three weeks after treatment was initiated, showed 
inversion of tlie T-waves in Leads I, II, and yi but not in Lead IV 

After two montlis of kidney extract the weekly arterial blood pressure average was 
191 mm Hg systolic and 88 mm diastolic The patient had no complaints The 
optic fundi revealed grade 3 constriction and sclerosis of retinal arterioles with grade 
2 papilledema and no hemorrhages or exudates Kidney extract was discontinued, and 
arterial blood pressure average for the first week was 252 mm Hg systolic and 110 
mm diastolic, second week 230 mm Hg systolic and 107 mm diastolic, and third 
week 246 mm Hg systolic and 115 mm diastolic Kidney extract therapy was re- 
sumed , the arterial blood pressure average for the week was 209 mm Hg systolic and 
99 mm diastolic, the second week was 196 mm Hg systolic and 94 mm diastolic 

After approximately eight months of kidney extract therapy patient has no com- 
plaints and leads a rather quiet home life Weekly arterial blood pressure averages 
vary from 203 to 219 mm Hg systolic and 97 to 104 mm Hg diastolic T-waves are 
inverted in Leads I, II, and IV, they are biphasic in Lead III There are no hemor- 
rhages or exudates present in optic fundi, and papilledema is grade 2 Urine protein 
equals 0 3 gm per 24 hours, and hemoglobin is 66 per cent 

Approximately 12 shock-Iike reactions have occurred and occasional episodes of 
pain in back and chest have been experienced during the course of treatment 

Case P B T (730) This colored female, 46 years of age, discovered she had 
hypertension in 1938 Her complaints on admission were nocturia of many years’ 
duration, headaches, fatigability, progressive loss of memory and eyesight, ringing in 
her ears, and on two occasions severe epistaxis 

On examination there were seen in tlie optic fundi grade 3 constriction and 
sclerosis of the retinal arterioles, grade 1 hemorrhages, and grade 1 papilledema The 
heart was greatly enlarged, the mediastinum was widened, and a systolic murmur was 
heard at the cardiac apex and at the left sternal border in the second interspace The 
liver was palpable 2 5 cm below the right costal margin During the control period of 
observation she became decompensated and was digitalized 

Urea clearance was 42.7 per cent of average normal Addis examination re- 
vealed a maximum specific gravity of 1 015 Transverse cardiac diameter was -1- 35 
per cent of normal The electrocardiogram showed inverted T-waves in Leads I and 
IV and biphasic T-waves in Lead II Blood Kline was 2-1- and Kahn was 3-|- 
Arterial blood pressure average was 241 mm Hg systolic and 130 mm diastolic for a 
week before kidney extract therapy was instituted The arterial blood pressure aver- 
age fell gradually to 209 mm Hg systolic and 106 mm diastolic Kidney extract was 
discontinued for three weeks qnd the blood pressure rose to an average of 253 mm Hg 
systolic and 136 mm diastolic Symptoms of mild decompensation appeared and head- 
aches returned Kidney extract therapy was resumed, and arterial blood pres- 
sure fell within two weeks to average 204 mm Hg systolic and 106 mm diastolic 
The patient was discharged from the hospital, is symptom free, and has resumed 
her household duties Weekly arterial blood pressure averages vary from 224 to 243 
mm Hg systolic and 113 to 130 mm Hg diastolic The electrocardiogram now 
exhibits biphasic T-waves in Leads I and III and inverted T-waves in Leads II and 
IV The optic fundi show grade 3 constriction and sclerosis of retinal arterioles, no 
hemorrhages, and a dt papilledema Urea clearance is 46 5 per cent average normal 
Maximum urinary specific gravity is 1 016 

The patient has had three shock-like reactions and many episodes of cramping 
pain m chest and back following injections of kidney extract 
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Case 10 D H (742) A white female, 38 years of age, complained of hypei - 
tension known for hve >ears, fatigability, palpitation, dyspnea, and excessive perspira- 
tion Six months befoie admission she had two attacks of paroxysmal nocturnal dysp- 
nea, disabling headaches w'lth nausea and vomiting Blood pressure was 232 mm Hg 
s>stohc and 130 mm diastolic Ocular fundi revealed grade 2 constriction and grade 3 
sclerosis of the letinal vessels, giade 1 papilledema and hemorrhages The heart was 
enlarged in all diameters, especially to the left (+25 deviation) The second heart 
sound was reduplicated in all areas There were rales at both lung bases The livei 
edge was palpated 1% cm below the right costal margin 

Ui ea clearance was 70 per cent of avei age noi mal , maximal ability to concentrate 
mine w'as 1 018 Venous pressuie was 22 cm of blood and circulation time 20 seconds 
(saccharin aim to tongue) Vital capacity was 80 per cent of average normal The 
electrocardiograih showed left axis deviation and T-waves inverted in Leads I and II 
This patient was digitalized and kept at bed rest for three weeks Arterial 
piessure aveiaged 238 mm Hg systolic and 128 mm diastolic Symptoms of de- 
compensation disappeaied Venous piessure fell to IS cm of blood, and circulation 
time to 15 seconds Kidney extract was begun at the end of the tliird w'eek during bed 
rest Arterial pressure fell to an average of 205 mm Hg systolic and 104 mm 
diastolic Venous piessuie became 7 cm of blood Circulation time was 12 seconds 
The h 3 ’pei tensive retinopathy improved to leave only grade 3 constriction and grade 2 
.sclerosis of the letinal vessels All subjective symptoms disappeared 

Treatment extended over six months' time She had chills and fever with urti- 
caria on an average of once weekly, and two shock-hke reactions During tlie sixth 
month of treatment with intramuscular kidney extract she complained of joint pains 
These followed kidney extract injections Eosinophiha (8 per cent) was found and 
the skin was sensitive to 1 1,000 dilution of kidney extract When kidney extract and 
digitalis were discontinued six days the blood piessure rose to a w'eekly average of 
224 mm Hg systolic and 112 mm diastolic, and duiing one period of three days it 
readied 260 mm Hg systolic and 120 mm diastolic Acute left ventricular failure 
supervened Two small hemorrhages and grade 1 papilledema were seen in ocular 
fundi Restoration of cardiac compensation, administiation of kidney extract fol- 
lowing lapid desensitization reduced the blood pressuie to an average of 200 mm Hg 
systolic and 98 mm diastolic with only partial relief of joint pains Abdominal pain 
replaced tlie joint pains, and was of such seventy as to suggest intestinal obstruction 
After partial decompression, tenderness localized over the light upper quadrant An 
exploratory operation revealed that the gall-bladder was edematous and thickened A 
number of enlarged lymph nodes ivas seen, and nodules were felt in die liver Micro- 
scopic examination showed a quite typical picture of periarteritis nodosa 

Case 11 C H (766) A colored female, aged 35, complained of headaches an I 
dizziness for eight months, hypertension known for six montlis, and blindness 

Average arterial blood pressure was 186 mm Hg systolic and 136 mm diastolic 
Examination of the ocular fundi showed grade 4 constriction of the retinal arterioles, 
and giade 3 sclerosis Both nerve heads were irregular in outline, sw'ollen and paler 
dian normal The electrocardiogram displayed left axis deviation Urea clearance 
was 100 per cent of average normal Maximal ability to concentrate urine was 1 030 
The first weekly average arterial blood pressure at bed rest w’as 186 mm Hg 
systolic and 136 mm diastolic Renal extract w'as administered intramuscularly The 
blood pressure fell to an average level of 142 mm Hg sj'stohc and 103 mm diastolic 
for four weeks Headaches were diminished in severity but sight w’as not restored 
Constriction of retinal arterioles w'as reduced to grade 2 Kidnej' extract was discon- 
tinued The arterial blood pressure rose to average 168 mm Hg systolic and 118 mm 
diastolic 111 tivo iveeks’ time and headaches recurred 
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Case 12 J F (746) This white male, aged 59 years, had hypertension of eight 
years’ duration (190 to 270 nim Hg systolic and 100 to 170 mm Hg diastolic) Potas- 
sium thiocyanate was given in 1935 and die arterial pressure was reduced to an average 
of 164 mm Hg systolic and 100 mm diastolic The symptoms on admission were con- 
vulsive seizures with loss of consciousness, impaired memory and reasoning power 
The blood pressure was 236 mm Hg systolic and 150 mm diastolic The ocular fundi 
disclosed grade 3 constriction and sclerosis of retinal vessels, grade 1 hemorrhages, 
exudates, and papilledema The heait was enlarged to left, 11 cm from midhne 
There were frequent extrasystoles A marked tremor in the outstretched hands was 
observed Urea clearance was 55 per cent of average normal Maximal ability to 
concentrate urine was 1015 Proteinuria amounted to 1 gm daily The electio- 
cardiogram exlnbited left axis deviation and inverted T-waves in Lead I 

During bed rest the blood pressure averaged 225 mm Hg systolic and 136 mm 
diastolic Kidney extract was administer©! intramuscularly, the arterial pressure 
averaged 202 mm Hg systolic and 134 mm diastolic for first week of treatment and 
192 mm Hg systolic and 120 mm diastolic for second week For three months ot 
treatment arterial pressure averaged 210 mm Hg systolic and 118 mm diastolic 
This course of therapy was attended witli one shock-like reaction and six reac- 
tions witli back and chest pain, chills, and fever The mental state cleared Retinal 
hemorrhages and exudates absorbed, papilledema regressed The T-waves in Lead 
I of the electrocardiogram became upright 

Essential Hypertension 

Case 13 C B (750) This-55-year-old white male complained of hypertension 
known for 20 years, headaches for five years that were relieved by bed rest and 
potassium thiocyanate, dependent edema of five years’ duration, increasing nocturia, 
easy fatigability His blood hemoglobin was maintained at 65 to 70 per cent of aver- 
age normal by virtue of seven 500 c c blood transfusions in a period of two months 
Physical findings were arterial pressure of 210 mm Hg systolic and 114 Twm 
diastolic , grade 3 constriction and grade 4 sclerosis of the retinal arterioles , the heart 
was slightly enlarged in all diameters, there was grade 1 pitting edema of the lower 
extremities 

Urea clearance was 28 4 per cent of average noimal, maximal ability to concen- 
trate urine was 1 0135 , proteinuria amounted to 1 6 gm per 24 hours , plasma proteins 
were 5 74 gm per 100 c c 

' Reticulogen ’ (Parenteral Liver Extract with Vitamin Bi, Lilly), ferrous sulfate, 
and daily doses of ‘ Multicebnn ’ failed to give a reticulocyte response or rise in blood 
hemoglobin Hemoglobin reached a low of 46 per cent of average normal without 
transfusions The blood pressure average for the first week m the hospital was 197 
mm Hg systolic and 110 mm diastolic Kidney extract was administered intra- 
muscularly After one week of therapy die blood pressure averaged 157 mm Hg sys- 
tolic and 84 mm diastolic This low level was maintained for only four weeks Dur- 
ing the following four mondis the pressure gradually rose to 190 to 200 mm Hg sys- 
tolic and 95 to 105 mm Hg diastolic Blood hemoglobin rose without transfusion 
to an average of 77 per cent of normal Plasma proteins rose to 6 2 gm per 100 c c 
All symptoms, including dependent edema, have disappeared 

This patient averaged a weekly bout of back and chest pain with chills and fever 
Case 14 HR (726) A 40-year-old white male was observed to have hyper- 
tension m a routine physical examination four years ago He had had headaches for 
eight years, disabling anginal pain and dyspnea Rest and sedation, potassium thio- 
cyanate, and bilateral splanchnic nerve resection gave no relief of symptoms or per- 
manent fall in arterial blood pressure He came to Lilly Clinic m an ambulance after 
three montlis in bed 
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Blood pressure ranged from 170 to 205 mm Hg systolic and 110 to 120 diastolic 
Ocular fundi revealed grade 2 constriction and grade 1 sclerosis of the retinal vessels 
Heart was enlarged to 10 5 cm to left of midline Urea clearance was 85 per cent of 
average normal , maximal ability to concentrate urine was 1 024 Electrocardiogram 
levealed left axis deviation 

Kidney extract given intramuscularly daily failed to lower blood pressure appre- 
ciably for seven weeks At the end of this time, it began to fall and has been main- 
tained at 140 to 158 mm Hg systolic and 80 to 98 mm Hg diastolic for six months 
He has been treated as an out-patient for five montlis, leads a normal life, and is 
relativdy free of symptoms 

He has had two shock-like reactions and four bouts of pain with chill and fever in 
seven months’ time 

Case 15 C R (757) This 54-year-old white male was found five years ago 
to have hypertension (172 mm Hg systolic and 110 mm diastolic) by an insurance 
physician His complaints have been increasing fatigue, headaches, extreme irritabil- 
ity, and personality change He was treated witli rest, potassium iodide, and sodium 
nitrite with no reduction in arterial pressure He was treated intensively with potas- 
sium thiocyanate with no improvement 

Blood pressure averaged 220 mm Hg systolic and 120 mm diastolic Arterioles in 
the ocular fundi showed grade 3 constriction, grade 2 sclerosis, and reddening' of the 
optic discs Chest film revealed cardiac hypertrophy to -f- 25 per cent of average nor- 
mal Urea clearance was 80 per cent of average normal Maximal ability to concen- 
trate urine was 1 022 The electrocardiogram exhibited inverted T-waves in Leads I, 
II, and IV and left axis deviation 

At bed rest under potassium thiocyanate the blood pressure averaged 216 mm Hg 
systolic and 118 mm diastolic Potassium thiocyanate was discontinued and after a 
suitable period kidney extract was administered intramuscularly, the blood pressure 
fell to an average of 172 mm Hg systolic and 96 mm diastolic during first week of 
treatment It has remained between 170 to 190 systolic and 92 to 100 diastolic during 
three months of treatment Constriction of retinal arterioles was reduced to grade 2 
The symptoms have disappeared, and his former genial personality has returned 

During the course of treatment two shock-like reactions and four bouts of back 
and chest pain with chills and fever have occurred 

Case 16 A K (681) This white female, aged 46 years, complained of head- 
aches, nervousness, pain over the heart, edema of the legs, and cramping m the feet and 
legs of a year’s duration Five years ago she passed through the menopause Shortly 
before admission, vision in her left eye suddenly became blurred, and she was unable to 
see with her right eye 

Physical examination revealed grade 2 constriction and sclerosis of the retinal 
arterioles In the right retina there was a circular hemorrhagic area with a small 
patch of exudate The heart was enlarged (-f 27 per cent deviation) Grade 1 edema 
was present over the ankles 

Urea clearance averaged 70 per cent of normal, and maximal ability to concen- 
trate urine was 1 029 Some white blood cells were seen in the urine A retrograde 
pyelogram revealed normal kidneys, urine culture was negative The T-waves in 
Leads I, II, and III were inverted, and the S-T segment was depressed 

During the 16 day control period, the blood pressure averaged 237 mm Hg sys- 
tolic and 130 mm diastolic Renal extract was then administered, and during the next 
four days tlie average was 183 mm Hg systolic and 100 mm diastolic A second 
extract was then employed for four days, and the blood pressure averaged 189 mm Hg 
systolic and 107 mm diastolic The average while receiving a third extract was 189 
mm Hg systolic and 109 mm diastolic Still a fourth extract was used, and tlie 
average pressure was 189 mm Hg systolic and 102 mm diastolic Extract was then 
discontinued, and tlie blood pressure rose to an average of 248 mm Hg systolic and 
132 mm diastolic during a control period of 26 days 
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Case IT J B (724) This 37-year-old negio complained of occipital headaches 
foi the past three years Four years ago his blood pressure was normal, but two 
■\ ears ago it was 170 mm Hg systolic and 100 mm diastolic Several members of his 
family are hypertensive 

On admission the blood pressure was 220 mm Hg systolic and 130 mm diastolic 
and, except for grade 1 constriction of the retinal arterioles, the physical examination 
was negative Retrograde pyelograms showed no abnormalities Electrocardiogram 
was normal, as were the otlier laboratory examinations The cold pressor test caused 
the blood pressure to rise from 186 mm Hg systolic and 130 mm diastolic to 256 mm 
Hg systolic and 180 mm diastolic, and the ‘ Seconal ’ (Sodium propyl-methyl-carbmyl 
allyl barbiturate, Lilly) test caused a fall fiom 230 mm Hg systolic and 138 mm 
diastolic to 130 mm Hg systolic and 100 mm diastolic 

Renal extract was administered after the average pressure was established at 182 
mm Hg systolic and 123 mm diastolic while the patient was m bed After four days 
the patient was discharged from the clinic and received the injections daily as an out- 
patient Since the patient was ambulant, tlie pressures would probably have been 
lower had he been confined to bed, as during the control period The first week the 
average was reduced to 155 mm Hg systolic and 106 mm diastolic, the next week 
160 mm Hg systolic and 107 mm diastolic, the tliird week 157 mm Hg systolic and 
109 mm diastolic, and tlie fouiiJi week 148 mm Hg systolic and 103 mm diastolic 
Arterial blood pressure was maintained at these levels for four months He was 
symptom free and returned to work as a laborer He had one shock-like reaction 
m this time Kidney extract was discontinued for three weeks Arterial blood pres- 
sure rose to an average of 171 mm Hg systolic and 119 mm diastolic During this 
period he lost five pounds in body weight and headaches recurred Kidney extract was 
administered, and arterial pressure was maintained at averages of 148 to 156 mm Hg 
systolic and 99 to 109 mm Hg diastolic 

Case 18 EP (741) This 49-year-old colored woman complained of headaches, 
dizziness, and dyspnea on exertion for the past seven years Hypertension was found 
at tliat time Since tlien the blood pressure has i emamed elevated, ranging from 200 
to 270 miji Hg systolic and 120 to 180 mm Hg diastolic 

Physical examination showed grade 2 constriction and sclerosis of the retinal 
arteries The heart was enlarged (-}- 15 deviation), and there was a diastolic blow 
heard at the base The electrocardiogram showed left axis deviation, slight inver- 
sion of the T-wave m Lead I, and an S-wave was presfent m Lead II She is known 
to have had syphilis since 1935 and received sufficient treatment to alter the Wasser- 
mann reaction from positive to negative The gold curve of the spinal fluid was that 
of paresis Retrograde pyelograms were negative The patient was treated m the 
out-patient clinic and was not confined to bed 

During the control period the blood pressure averaged 229 mm Hg systolic and 
119 mm diastolic The first t^vo weeks after injection of kidney extract the pressure 
average was 196 mm Hg systolic and 98 mm diastolic, tlie following two weeks 182 
mm Hg systolic and 90 mm diastolic, and the next week 157 mm Hg systolic and 
78 mm diastolic The site of the injection in the buttocks became swollen, and an 
abscess developed Hence tlie extract was given, in five times tlie parenteral dosage 
by mouth The blood pressure averages for each succeeding week were 168/85 mm 
Hg, 177/91 mm Hg, 178/91 mm Hg and 184/96 mm Hg Extract was discontinued, 
and the average for tlie w'eek was 210/104 mm Hg For the next two weeks injec- 
tions of extract wxre gnen at ii regular inter\als, and the blood pressuie aierage was 
186/92 mm Hg 

Case 19 M J (586) This patient, a colored female, aged 44 jears, com- 
plained of headaches, vertigo, and djspnea occasionalK Hypertension is belieied to 
have occurred foi the first time during her seventh pregnanej eleven \ears ago, and 
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eight years ago her blood pressure was found to be 150 mm Hg systolic and 88 mm 
diastolic Three years ago it had risen to 200 mm Hg systolic and 140 mm diastolic 
On admission to the Lilly Clinic grade 2 constriction and grade 1 sclerosis of the 
retinal arteries were observed The tliyroid gland was diffusely enlarged (grade 1) 
The electrocardiogram showed left axis deviation Urea clearance varied from 82 to 
93 per cent of normal Maximal ability to concentrate urine was 1 026 The Addis 
count was normal, as were die plasma proteins The heart was slightly enlarged 
(+ 13 deviation) The retrograde pyelogram was normal except for slight dilatation 
of a caljTc on the left side The blood pressure during her stay of 50 days averaged 
213 mm Hg systolic and 123 mni diastolic As an out-patient die pressure average 
iras 220 mm Hg systolic and 130 mm diastolic 

The patient was readmitted 10 mondis later Sclerosis of the retinal arterioles 
was now graded 2 and constriction graded 3 The liver was palpable below the costal 
margin The maximum ability to concentrate urine was reduced (1018 to 1021) 
Urea clearance was 103 per cent The deviation from normal cardiac size was +15 
per cent 

Blood pressure during the control period averaged 190 mm Hg systolic and 114 
mm diastolic The first kidney extract, given for a period of seven days, caused 
no significant fall m pressure (191 mm Hg systolic and 110 mm diastolic) The 
second extract, given for four days, was associated with a fall (170 mm Hg systolic 
and 106 mm diastolic average) Extract was discontinued, and the pressure rose 
to 200 mm Hg systolic and 114 mm diastolic 

The patient was again readmitted a montli later This time, during the control 
period of one week, the arterial pressure average was 210 mm Hg systolic and 125 
mm diastolic Renal extract was started, and for the next eight days the pressure 
fell to an average of 169 mm Hg systolic and 110 mm diastolic, at times being as low 
as 140 mm Hg systolic and 90 mm diastolic During the next three weeks five dif- 
ferent batches of extract were given The blood pressure average was 175 mm Hg 
systolic and 99 mm diastolic, occasionally falling to low levels (132 mm Hg systolic 
and 84 mm diastolic) The patient fdt well throughout the period she received 
extiact, except for relatively slight pain around the site of the injections 

Extract was discontinued and tlie patient received treatment in the out-patient 
clinic The blood pressure has varied between 204 and 236 mm Hg systolic and 120 
and 140 mm Hg diastolic for 12 months 

Clinical Results Summarized 

1 Effect on Artet lal Pressin e At the outset it must be realized that m 
most patients the extracts have been prepared by varying methods During 
the early part of our work it seemed desirable to employ only slight modifica- 
tions of the standard ammonium sulfate fractional precipitation method 
We determined also to employ only the parenteral method of administration 
for several reasons not the least of which was that Harrison, Grollman and 
Williams are making an exact study of extracts when given by mouth 
They were the first to show that their extract is effective when administered 
by tins route 

Many variations have been introduced into our metliod for preparing 
renal extracts with the hope that greater purity would be achieved The re- 
sult has often been that the potency has been either reduced or lost 

Administration of renal extracts intramuscularly, daily, for a week or 
more is usually followed by only slight reduction in average blood pressure 
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Continued administi ation leads to a piogressive fall until normal or near 
normal levels are reached If the extiact is discontinued in most patients 
the pressure begins to rise within several days to a week From our experi- 
ence with the small group of 19 patients who have received prolonged treat- 
ment, our present opinion is that patients m whom the neurogenic component 
seems marked do not respond as quickly as do those in whom it is not so evi- 
dent Once the pressure is i educed it is maintained with smallei amounts of 
extract 


Table II 

The Effect of Injection of Kidney Extract on T-Wave Changes, Dyspnea, Vital Capacity, 

Venous Pressure and Circulation Time 


Malignant Hypertension 
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Essential Hypertension 
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The length of time the patient has suffered from hypertension does not, 
within limits, appear to affect greatly the ease with Avhich blood pressure is 
reduced The arterial pressure of 2 of the 19 patients has been quite diffi- 
cult to depress even moderately 

The diastolic pressure usually falls proportionately more than does the 
systolic pressure It is not unusual to maintain the diastolic pressure in the 
range 80 to 110 mm Hg Avhile the systolic is 160 to 200 mm Pig This we 
interpret as being due to preexisting arteriosclerosis, the typical hemodynamic 
picture of the latter appearing A\hen that due to humorall}’' produced Inper- 
tension is partial!} resolved 
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Patients suffering from the malignant syndrome appear to respond well 
to admimstiation of renal extract The level of arterial pressure is no more 
difficult to depress than in some patients with benign hypertension We 
wish, however, to emphasize that we make no pretense of presenting quan- 
titative studies on the effectiveness of extracts in different types of hyper- 
tension 

2 Effect on the Hem t The size of the heart, as estimated from meas- 
urement of the transverse cardiac diametei m roentgen-ray films, is reduced 
when the blood pressure is reduced When the T-waves m Leads I and II 
were inverted they have been restored to their upright position (table 2) 
This has occurred m five patients with malignant hypertension and two with 
essential h 3 'pertension One patient with terminal malignant hypertension 
and one with essential hypertension treated five weeks have shown no altera- 
tion Circulation time as measured by injection of saccharin is somewhat 
decreased in some of the patients, especially when it has been grossly ab- 
normal before treatment Dyspnea has been lessened when present It 
would be hazardous to state that the moderate but general improvement in 
cardiac function will be maintained on the basis of only a year and a half’s 
experience The continuity of this experience is, of course, marred from 
the clinical point of view by constant experimentation with new types of 
extract 

3 Effect on the Kidneys Urea clearance does not appear to be greatly 
influenced when the blood pressure falls as the result of kidney extract This 
was not unexpected as Page found no significant changes when the arterial 
pressure fell spontaneously m patients or was reduced by extensive sympa- 
thectomy or administration of potassium thiocyanate In the six patients 
with essential hypertension studied by Corcoran and Page,*® there was a rise 
of renal blood flow of the order of 40 per cent in three, and half that amount 
111 the others Definite evidence of efferent arteriolar relaxation was found 
as measured by the fall of filtration fraction The increase of flow in the 
nine patients with malignant hypertension was not as marked, averaging 
about 15 per cent, but the relaxation of the efferent arteriole was proportion- 
ately greater 

The ability of the kidneys to concentrate urine was determined by the 
specific gravity corrected for the protein content of the urine of a specimen 
taken in the last 12 hours of a 24 hour period without fluids (Addis test) 
Ten patients showed no significant change after several months of treat- 
ment In five there has been a decline and in four an increase 

4 Ocular Changes The improvement of vision in patients nith ma- 
lignant hypertension is one of the most dramatic results of administration of 
kidney extract Improvement may occur within several days or weeks 

Examination of the fundus shows tliat only moderate visible relaxation 
of the constricted arterioles occurs and almost no alteration in the visible 
changes interpreted by us as artenolosclerosis The disappearance of hemor- 



Table III 

Estimated Changes in Eyegrounds After Treatment with Kidney Extract 
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rhage, exudates and papilledema is the most marked and characteristic fea- 
ture of the regressive changes occurring when extract is given 

5 Ui we and Blood Changes The number of red blood cells m the urine 
as ascertained by the Addis count is often sharply diminished after adminis- 
tration of kidney extract Profuse hematuria was unaffected m one patient 
with malignant hypertension who subsequently died Proteinuria may be 
reduced simultaneously with reduction in hematuria 


Table IV 

The Effect of Kidney Extract on the Number of Red Cells m the Urine, Proteinuria, 
Blood Hemoglobin and Plasma Proteins 



Addis Count in Urine 

Hemoglobin 
in per cent 

Plasma Proteins 
grams/IOO c c 

Hematuria 

millions RBC in 12 hrs 

Proteinuria, 

Gm /24 hrs 

Before After 

Before After 

Before After 

Before After 


Malignant Hypertension 


1 


05 

02 

8 

5 

SO 

so 

65 

5 2 

61 

2 

769 

06 

06 


2 

04 

90 

84 4 

6 1 

60 

3 

764 

8 

5 


8 

1 

70 

60 

66 

69 

4 

671 

1 5 

0 1 

0 

5 

05 

60 

60 

65 

75 

5 

662 

04 

0 1 

2 

0 

1 8 

68 

68 

52 

65 

6 

553 

30- 

06 

0 

5 

0 1 

90 

70 

65 

65 

7 

683 

70 

10 0 

3 

0 

10 

70 

58 

63 

45 

8 

722 

06 

03 

3 

0 

05 

6') 

65 

7 60 

75 

9 

730 

0 21 

0 28 

2 

5 

37 

80 

61 

6 6S 

6 56 

10 

742 

02 

02 

0 

2 

02 

80 

80 

6 20 

7 2 

11 

766 

03 

03 

0 

3 

03 

82 

66 

6 15 

6 69 

12 

746 

02 

05 

0 

7 

05 

85 

85 

6 67 

6 67 

13 

750 

! 

0 1 

0 1 

1 

5 

10 

1 

50 

77 

50 

62 


Essential Hypertension 


14 

726 

04 

0 2 

0 142 

1- 

85 

91 

60 

5 86 

15 

757 

02 

— 

10 

— 

92 

77 

66 

60 

16 

681 

0 1- 

01 


0 1 

90 

90 

73 

7 7 

17 

724 

01- 

01 


0 1 

98 

95 

7 3 

7 5 

18 

471 

02- 

0 IS 

05 

05 

82 

80 

70 

65 

19 

586 

1 0- 

03 


02 

80 

82 

75 

77 


The change in hemoglobin in patients with malignant hypertension is of 
especial interest because during the usual course of events the loss is rapid 
and often indicates roughly the prognosis (see Page"® for charts of typical 
untreated cases) After adequate treatment with extract the progressive fall 
IS usually checked In two of nine patients rise has occurred Plasma pro- 
teins usually rise or are unchanged, the latter especially if they are already 
near the limits of normal 
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Untoward Reactions to Kidney Extract 

Two sorts of severe reactions to injection of renal extract aie encountered 
During the first, generalized flushing of the skin and lacnmation occur 
The patient complains of a stinging sensation usually spreading from the 
face downwards The blood pressure falls, dyspnea occurs and retrosternal 
pain or choking is felt The patient is pale, perspiring, and the extremities 
are cold The heart rate is slowed and abdominal cramps occur with pas- 
sage of gas and stools Edema of the face may appear During such re- 
actions adrenalin 1 10,000 solution is slowly administered After termina- 
tion of the reaction, fever, lasting several hours occurs 

The second type of reaction is distinguished from the first especially by 
the fact that the blood pressure and pulse rate rise markedly rather than 
fall The patient first complains of pain radiating from the site of in- 
jection up the back and down the legs Spasm of the muscles, flushing and 
perspiration are observed The reaction is over m from 3 to 7 minutes and 
IS often relieved by injection intravenously of papaverine 

While these reactions are alarming, no after effects have occurred The 
irregularity of the reactions is one of the most startling features An ex- 
tract which m sufficient dosage in most patients will elicit a reaction produces 
them only irregularly when the dose is reduced, but the same extract may, 
even in large doses, cause no reactions m some patients In short, certain pa- 
tients exhibit great lesistance to reactions and even m the “reactors” their 
occurrence is eiratic 

As purification has been carried farther, the incidence of reactions has 
been reduced but it still has to be reckoned with For this reason, we have 
found It wise always to have an emergency tray containing 1 10,000 ad- 
lenalin in saline and ephednn in syringes If the adrenalin is administered 
at the very beginning of the reaction it may be all but avoided and so be the 
cause of only minor discomfort 

We have studied the records closely to ascertain whether any direct rela- 
tionship exists between the occurrence of reactions and the fall in arterial 
pressure Foi a day or more after a severe reaction the blood pressure may 
be, but is not necessarily, depressed But depression of blood pressure oc- 
curs without reactions so it would be incorrect to attribute all or most of the 
depressoi effects to reactions In this connection it is of interest that re- 
actions have never been observed in dogs or rats despite the fall in blood 
pi ess lire 

The occurrence of these reactions show s that the preparation and adminis- 
tration of kidney extract are in the experimental stage Effort is being made 
at the present lime to purify the extracts sufficiently so that they will not 
occur 
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Discussion 

Sufficient expel imental evidence appears to demonstrate that arterial blood 
pressure can be reduced by parenteral administration of kidney extract in 
dogs and rats with renal hypertension and patients with essential and ma- 
lignant h}pertension If administration of the extiact is discontinued the 
blood pressure, after a variable length of time, rises 

The occurrence of reactions to the injection of extract m patients has 
been a disturbing side-effect, and they would not occur if given by mouth as 
recommended by Harrison, Grollman and Williams We have not employed 
this method of administration because tlie latter workers are making a thor- 
ough study of it and because we believe a need might be found for a suffi- 
ciently pure extract foi parenteral use It would seem reasonable to sup- 
pose that reactions are due to sensitivity to foreign protein Their highly 
irregular occurrence in so-called “ reactor ” patients lends no especial support 
to this view Non-reactor patients are those in whom reactions are not in- 
duced by extracts which may cause sharp ones in the reactor type It is of 
interest that there is a rough quantitative relationship between the amount of 
extract administered and the severity of the reaction This suggests that the 
reactions are produced by impurities There does not appear to be any di- 
rect relationship between the occurrence of reactions and the prolonged fall in 
blood pressure 

We have observed in human beings and m dogs that the amount of ex- 
tract required initially to lower blood pressure varies, in some instances, 
markedly When the fall begins it may progress rapidly, i e within three 
to five days in dogs, and in several weeks in patients This suggests the 
possibility that before decline in arterial pressure may be expected, depleted 
reservoirs in tlie body must be filled, and it is only then that reduced arterial 
pressure results 

The observation of Corcoran and Page that angiotonm causes efferent 
arteriolar constriction with reduction of renal blood flow, which may be 
abolished by injection of kidney extracts, suggests some degree of specificity 
in the hypotensive action of these extracts The pressor action of angiotonm 
as well is dampened or abolished The evidence, we believe, is insufficient at 
present to determine the mechanism by which renal extracts reduce blood 
pressure 

Experience in the treatment of patients for the past year and a half sug- 
gests that the extracts might have merit The yields of active material are 
low and the difficulty with reactions has been only partially overcome It is 
therefore, not a practical treatment at the present time Its use only m re- 
search clinics appears justified 
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Summary 

1 A study has been made of the effects of pai enteral injections of ex- 
tracts of whole kidneys on 280 hypertensive dogs, 13 patients with malignant 
hypertension and 6 patients with essential hypertension Some of the pa- 
tients have been treated for about a year 

2 Arterial blood pressure has been significantly reduced and other objec- 
tive as well as subjective signs of improvement have occurred sufficient to 
justify further experimentation in research clinics 

3 Because of occasional shocl<-hke reactions and the lack of staiidaid 
chemical procedures which yield a uniform product of high potency, it can- 
not at present be considered a practical treatment 
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RESULTS FROM THE MANAGEMENT OF BLEEDING 
GASTRIC AND DUODENAL ULCER* 

By T Grier Miller, M D , F A C P , Philadelphia, Pennsylvania 

The purpose of this presentation is to direct attention to a dramatic im- 
provement 111 some of the recently reported results from the treatment of 
profusely bleeding gastric and duodenal ulcer This has followed the appli- 
cation to that emergency of a principle already well established m the man- 
agement of uncomplicated ulcer that of prompt, frequent and reasonably 
adequate 'feeding Designed originally by Lenhartz and by Sippy to control 
the restlessness and the acidity of the empty stomach and so promote simple 
ulcer healing, the therapy based on this principle also tends, in the bleeding 
case, to stop the hemorrhage and, when combined with a sufficient fluid in- 
take, to prevent or combat shock As now employed in ulcer hemorrhage it 
consists primarily in the oral administration, beginning as soon as the patient 
comes under observation, even if still bleeding, and at frequent intervals 
thereafter, of an ample supply of non-irritatmg food and of fluid; second- 
arily, and varying with the inclination of the physician, it may include the 
use of alkalies, of hematmics, of sedatives and of transfusions A measure 
of Its practical value lies in the available statistics which indicate that the 
death rate from bleeding ulcer on the prompt feeding program has dropped 
to about one third what it was on the older and more commonly used starva- 
tion regimen 

The literature on the results obtained by the previously accepted method 
of medical management, that of immobilization, morphine and starvation 
during and for several days after the cessation of hemoirhage, gives an aver- 
age mortality rate, for 5843 collected cases, of 8 7 per cent,^ for some series 
as high as 25 per cent " Even in the Scandinavian countries, where most 
cases even with minor hemorrhage are hospitalized, it has ranged from 7 to 
10 per cent Furthermore, one finds that the most favorable report on the 
surgical management of bleeding ulcer, that of Finsterer,® gives a mortality 
late of 6 per cent, others as high as 100 per cent, the average for 383 col- 
lected cases has been reported as 28 per cent ^ One, of course, admits that 
many of the patients were operated upon only after all hope of cure by medi- 
cal measures had passed, but that was not true of Finsterer’s senes On the 
other hand, a complete review of the literature shows that for approximate!}' 
1400 cases of massive hemorrhage from ulcer, treated by prompt and ade- 
quate feeding, the gross mortality rate is only 3 per cent ^ 

IMeulengracht ® very properly is given credit for the development of the 
pionipt feeding program for hemorrhage, but six years previously Andre- 

* Read at the Boston mcctintr of the American College of Phjsicians, April 21, 1941 
From the Gastro-Intestinal Section (Kinse 3 -Thomas roiiiuLation) of the ifcdical Clinic, 
Unncrsitj of PennsjUama Hospital 
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sen,® a Fellow of tins College, outlined and recommended, on the basis of the 
same physiological principles and personal observations, that the administra- 
tion of a solution of gelatin, orange or grape juice and lactose be started im- 
mediate!} after the cessation of the hemorrhage Unfortunately he pre- 
sented no results from that type of therapy, but in 1939 he’^ did report on a 
series of 120 severely bleeding cases, having employed m them milk and 
cream in addition to his gelatin mixture and having started the feedings in 
the midst of the hemorrhage , the mortality rate in that senes ivas 5 per cent 

It was only eight years ago that Meulengracht ® made his first report on 
this type of management, haAung had a mortality of 1 8 pei cent in 109 cases 
Latei, in 1939, his gross moitality for 491 severely bleeding cases was 2 per 
cent® His piogram provides for the feeding of the patient from the onset 
of his hemorrhage and gives him, in six feedings, along with alkalies and iron, 
a full and well balanced diet, including milk, cereals, eggs, sliced and ground 
meats, cheese, mashed potatoes, pureed green vegetables, white bread, stewed 
fruits, tea and cocoa He evolved the teclinic as a result of his observations, 
amply confirmed by othei clinicians, tliat exhausted patients often die of 
gastric hemorrhage in spite of scrupulous dieting, that some patients witli 
piotracted hemorrhage do not stop bleeding until fed and that some patients 
with profuse hemorrhage and without special variation in their diet recover , 
also, of his personal conviction that peptic ulcer healing is not promoted by 
starvation, a stomach empty but for its own acid secretion or a diet deficient 
in calories and vitamins 

Witts,® of St Bartholomew’s, in reporting in 1937 on 27 cases of bleed- 
ing from the stomach and duodenum treated by prompt feeding, ably pre- 
sented additional arguments in favor of that type of management and em- 
phasized the importance at the same time of an adequate intake of fluid 
He especially referred to the significance of Blalock's experimental work 
on post-hemorrhagic shock in this connection and pointed out tliat death in 
tlie profusely bleeding cases results more often from shoclc than from 
exsanguination He also called attention to the work of Cullman and 
Price,^’- which showed that gastric hemorrhage is more likely to occur after 
starvation, and to the belief of Hunter tliat a free flow of saliva assists in 
clot formation Subsequently Jones,^® from Witts’ clinic, reported on 50 
bleeding ulcer cases, including those in the original series and all treated by 
prompt feeding, with but one death, that of a 69-year-old Avoman Avho had 
in addition a severe erosive gastritis The treatment Avas the same as 
Meulengracht’s except that the food AA'as more liquid, totalled about 2750 
cc per day and included 2500 to 3500 calories, also a plentiful supply of 
vitamins No alkalies oi otlier drugs Avere alloAved, and transfusions A\'erc 
reserved for obvious shock 

More recently Woldman,^® aa^io dcA eloped the method of treating uncom- 
plicated gastiic and duodenal ulcer by a continuous mtragastnc drip of a 
solution of aluminum hydroxide, has applied that method together A\ith 
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second-hour bland feedings in the management of massive bleeding from 
ulcer He lost only three cases out of a total of 144 (2 1 per cent), and 
attributes his results entirely to the neutralization of the acid gastric juice 
by the aluminum preparation Since, however, his results are no better 
than those obtained by the use of the prompt feeding program alone, which 
he also employed, one must await further comparative studies as to the in- 
fluence of the aluminum hydroxide Lmeberry and Issos got even better 
results, with no mortality, in a series of 36 cases treated by the formal Sippy 
regimen begun in the midst of the hemorrhage 

My personal experience with the prompt and adequate feeding program 
for massive hemorrhage from gastric and duodenal ulcer has been limited to 
32 cases, which are being reported separately by Nicholson and Miller ^ Of 
these but one patient died a man who subsequently was found to have had at 
the same time a duodenal perforation The average hemoglobin reading for 
the series was 44 per cent Twelve of the patients, before being seen by one 
of our staff members, had been starved and given morphine, but otherwise all 
of them, on admission to the hospital, were promptly put on six feedings a 
day of an ample smooth diet, usually without meat for the first 24 hours, and 
given only sodium phenobarbital as a sedative , no alkalies or iron A blood 
transfusion was given to 11 subjects In some of the cases the bleeding 
apparently had stopped before the feeding was begun, in others it ceased 
quite promptly, in still others it persisted for several days, in one for a week 
and yet without the development of shock 

As one reviews the various reports he is impressed by the fact that some 
of the cases were hopeless from the beginning Autopsy often revealed a 
large eroded artery, and in many of them the artery was in the base of an 
old calloused ulcer which tended to prevent its closure Some were hos- 
pitalized late in the hemorrhage when almost exsanguinated and died before 
any form of treatment could be given a trial, tins was true of four of tlie 
10 fatal cases in Meulengracht’s series All of these, however, have been 
included in the quoted mortality figures If all the fatal cases that were 
practically exsanguinated and moribund before the treatment was inaug- 
urated, those with perfoiation, like* our own, Jones’ single fatal case with 
extensive erosive gastritis and three of Andresen’s cases, which he believed 
died as a result of excessive transfusions, are eliminated, the mortality from 
the feeding program is reduced to slightly less than 2 per cent 

In view of such a low mortality rate from the medical management of 
bleeding ulcer one naturally wonders if surgical interference is ever justified 
It is appreciated that if one could judge accurately from the beginning what 
patients would not recover on a medical program, an occasional one of them 
might be saved by prompt surgeiy Such a selection, however, is obviously 
impossible, and if any one of those, who otherwise would have recovered, 
should be operated upon he is subjected to a fair chance of losing his life 
This consideration, together with the fact, as pointed out by Witts, that the 
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best individual medical results are far superior to the best individual surgical 
lesults foi any group of patients, leads me to believe that none of them in 
the midst of the hemorrhage, unless an additional complication such as pei- 
foration is diagnosed, should be managed surgically 

Although the reduction in the mortality rate is the most convincing factor 
m favor of the prompt and adequate feeding regimen for bleeding gastric 
and duodenal ulcer, everyone who has written on the subject has been equally 
impi essed by its effects on tlie morale of the patient Instead of being rest- 
less, agitated and f lightened, he is calm, composed, comfortable and co- 
operative Nausea rarely persists after beginning the feedings, and usually, 
if tlie treatment is begun early in the hemorrhage, the feeling of exhaustion, 
that formerly was provoked or at least maintained by his thiist, hunger and 
enforced immobility, is absent Morphine usually is not required, and this 
in itself tends to maintain a more tonic condition of the gastric and duodenal 
musculature The patient, according to Witts, looks, feels and does well 
This brief review of some of the recent reports on the medical manage- 
ment of bleeding gastric and duodenal ulcer indicates (1) that far better 
results, both as regards the survival of the patient and his comfort, may be 
expected from a prompt and adequate feeding regimen, including plenty of 
fluid, than from the better known starvation program, (2) that the par- 
ticular type of diet administered, so long as it is non-irritating, is of less 
importance than that it be given promptly and m adequate amount, and (3) 
tliat surgical intervention in the midst of the hemorrhage is rarely, if ever, 
justified 
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WEIL’S DISEASE; REPORT OF SIX CASES* 


By Howard K Rathbun and Julius M Waghelstein, 

* Balhmote, Maryland 

Weil/ in 1886, described a disease characterized by jaundice and ne- 
phritis Inada and his co-workers " in a remarkable series of reports de- 
lineated the clinical and pathological picture, described the etiological agent 
and named it Spirochaeta icterohaemorrhagica Noguchi,® in 1917, reported 
the presence in American wild rats of a spirochete morphologically and im- 
munologically identical with the Japanese and European strains In 1918 
he * further described the organism and called it Leptospira icterohaemor- 
rhagica Wadsworth et al ® described the first case in the United States 
which occurred as an accidental infection in a laboratory worker 

Noguchi ^ described the causative organism as a very tightly and regu- 
larly wound cylindrical filament tapering to sharply pointed ends It usu- 
ally assumes a graceful hook at one or both ends The main portion is 
straight or slightly bent The length of the organism varies from 3 to 40 
micra The distance between the apices of the adjacent spirals is 0 S micron 
There are about six spirals in each terminal portion In the dark-field the 
organism is seen to be dotted with alternate bright and shadowy portions sur- 
rounded by a halo The leptospira proceeds by a rotary motion and appears 
to be propelled from the rear by a rotating hook The organism passes 
through a Berkefeld filter Unlike other spirochetes it resists the destructive 
action of 10 per cent saponin Schuffner in 1934® reported the isolation, 
from dogs and from one case in a human, of a morphologically similar but 
immunologically and epidemiologically somewhat different strain of Icpto- 
spirae which he called Leptospira cantcola Several human cases due to this 
strain have since been reported 

It has been known for some time that the rat is the animal host and that 
the leptospirae are harboi:pd in the animal’s kidneys and excreted in the 
urine ®’ ®’ ®’ “ Human infection usually results from contact with the in- 
fected urine, although it may rarely occur as a result of the bite of a rat 
The disease has been found to occur most frequently in sewer workers,^* 
miners,®^ workers in rice fields,®** fish-workers,^®’ and other occupations 
involving close contact with the urine of infected rats Such contact takes 
place in a wet or damp environment It also occurs following swimming or 
near drowning in contaminated water A number of cases occur in which 
no clearcut history of such contact may be obtained 

The guifiea-pig has been found to be very easily infected and therefore a 
satisfactory animal for experimental study of the disease Small guinea-pigs 

r * Received for publication June 25, 1941 
From the Medical Service of the Baltimore City Hospitals, Baltimore, Marjland 
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(100 to 150 grams) should be used Packchaman found that certain spe- 
cies of American deer mice aie also suitable animals but the ordinary labora- 
tory white mice as well as rats may be carriers of the organism The guinea- 
pig IS rarely found to be spontaneously infected Inada et al stated that 
the leptospirae could pass through either the healthy or the abraded skin of 
guinea-pigs Since in some of their patients local glandular enlargement was 
present, they concluded that the skin may sometimes be the point of entrance 
of the organism Schuffner,® however, found that guinea-pigs could be in- 
fected by prolonged immersion in contaminated water only if their skins were 
scarified He also found that the disease was considerably more frequent m 
humans who nearly drowned than m swimmers He concluded that this was 
probably due to contact of the water with the bronchial and intestinal epi- 
thelium Jorge ^® reported an epidemic arising from drinking water 

Inada divided the disease into three stages This division is of practi- 
cal importance since the laboratory procedures necessary m establishing the 
diagnosis give different lesults in the three stages The first, or febrile stage 
is preceded by an incubation period varying between 4 and 19 days, usually 
between 7 and 13 days During the first stage the leptospirae are circulating 
in the blood There are no demonstrable antibodies m the blood at this time 
The organism may be in the urine The disease varies widely m its severity 
There may be a severe chill followed by a high fever and headache Chill is 
not always present, but, though the disease be mild or severe, the onset is 
usually sudden Restlessness, apathy, delirium, or coma may be present 
Muscular pains and tenderness are common and may be cramp-like and are 
most frequent in the thighs, back and calves, but may be in the abdominal 
wall and cause considerable confusion with acute intra-abdommal conditions 
Anorexia, nausea, vomiting or diarrhea may occur Prostration is fre- 
quently marked and may be out of proportion to the rest of the symptoms 
Cough or hiccough may be present Hyperemia of the conjunctivae is a 
common finding The tongue may be red or thickly coated There may be 
ulcers on it and on the mucous membranes of the mouth The tonsils may 
be red and s\\ ollen In an occasional case there is meningeal irritation The 
white blood count is elevated and usually is less than 20,000 per cubic milli- 
meter Albumin, cells and casts are found in the urine at this time The 
first stage lasts from four to seven days 

The first stage merges into the second, icteric, or toxic stage which lasts 
until the twelfth or thirteenth day By this time the leptospirae have usu- 
ally disappeared from the blood but can be found in increasing numbers in 
the urine Immune bodies appear during this stage The symptoms of the 
first stage decrease in intensity Icterus and hemorrhagic phenomena con- 
sisting of cpistaxcs, hemopU’ses, hematemeses, purpura and blood in the 
stools reach their greatest intensity General ^\eakness, nervous symptoms 
and signs of cardiac weakness which have their onset during the middle or 
end of the first stage become most marked It should be stressed that icterus 



WEILS DISEASE, REPORT OF SIX CASES 


397 


occuis only in about one half of the cases The temperature falls by lysis 
Renal changes manifested by albuminuria, casts, red and white cells in the 
urine, oliguria or even anuria and a rising nonprotein nitrogen may be pres- 
ent according to the severity of the case When death occurs it usually does 
so during the second stage due to toxemia, cardiac or renal insufficiency or a 
combination of these conditions 

In the third or convalescent stage organisms are not present in the blood 
but are in the urine They have been demonstrated in the urine as long as 
seven or eight weeks after the onset of the disease Antibodies develop fully 
during this period Symptoms gradually subside and moderate to marked 
anemia and emaciation may then become apparent Convalescence may be 
prolonged for several months A second or “ after fever,” lasting from four 
to 20 days and occurring in 25 to 75 per cent of the cases, starts usually dur- 
ing the third week of the disease The after fever is, in most cases, un- 
associated with other symptoms The temperature may, however, be above 
that of the first stage It may recur three or four times m the same patient 
Leptospirae have not been demonstrated in the blood during the after fever 

Walch-Sorgdrager emphasized the meningeal involvement occurring m 
the disease Meningismus or meningitis may occur during the course of the 
more or less classical form of the disease or as a relatively isolated syndrome 
Changes in the spinal fluid, sucli as increased protein content and pleocytosis, 
may occur in the typical cases of leptospiral infection without clinically 
demonstrable evidence of meningeal irritation, as well as in those cases with 
clinical meningitis Leptospirae occasionally are found in the spinal fluid 
and may remain there for a longer period than they usually are present in the 
blood Mortensen described a case complicated by meningitis and a com- 
plete paralysis of the lower extremities He was able to collect three similar 
cases from the literature He emphasized the fact that there may also be a 
parenchymal involvement of the nervous system in Weil’s disease 

There may be an associated iritis or iridocyclitis which occurs m 10 to 44 
per cent of the cases This complication may appear between the sixteenth 
and forty-second day and may be associated with the after fever Skin erup- 
tions occur in 10 to 36 per cent of the cases The rash may be morbilliform 
or scarlatiniform, may be large patches or maculopapules , may be erythema- 
tous, urticarial or hemorrhagic 

The leptospirae have been found in practically every organ of the body 
The predominant pathological finding aside from the necrosis of the liver 
cells and nephritis, is hemorrhage due to capillary damage ■® This is thought 
to be due to a local toxic effect upon the walls of the vessels The organs 
are usually deeply bile stained 

The liver is normal in size or slightly enlarged Of fairly common oc- 
curience are the proliferation of hepatic cells and trace-? of bile stasis in the 
center of the liver lobule The hepatic cells show active division, the nuclei 
are swollen and there may be two or three nuclei in some of the cells In 
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some cases there may be focal necroses within the liver Two factors prob- 
ably play a part m the production of jaundice . one, the swelling of the cells 
and accompanying edema which may produce obstruction of the bile cana- 
liculi, and two, the deleterious eifect upon the liver cells by the leptospiral 
“ toxin ” The bile stasis is usually found in moderate degree in the central 
portion of the liver lobule and not in the periphery of the lobule or in the 
interlobular or larger ducts 

The kidneys are often enlarged and there may be swelling and more or 
less necrosis of the epithelium of the convoluted tubules There may also be 
infiltration into the interstitial tissues chiefly of lymphocytes with some poly- 
morphonuclear cells and eosmophiles Small hemorrhages throughout may 
be noted 

The muscles most severely involved are those of the calf ; others may also 
be affected Macroscopically, punctate hemorrhages may be seen Micro- 
scopically, the process characteristically selects parts of isolated fibers With 
more extensive involvement adjacent fibers or even a whole field may be con- 
cerned The pathological process consists of vacuolation, swelling, loss of 
striations, hyalinization and infiltration of the fibers with macrophages, poly- 
morphonuclear and plasma cells The substance of the fiber may be broken 
up into Targe lumps of hyaline material 

Kaneko and Okuda studied the distribution of the leptospirae within the 
body They found that early in the disease the organism is located extra- 
cellularly With the progress of the disease and the development of immune 
bodies, the leptospirae tend to become more frequently enclosed within the 
cells and' to disappear from organs other than the kidney In the kidney they 
are found, early in the disease, in the trabeculae, tissue spaces and interstitial 
tissues , later, in the tubules 

Since the organisms are present in the blood during tlie first week and oc- 
casionally as late as the ninth day, they may be demonstrated there by daik- 
field examination or guinea-pig inoculation Demonstration of the lepto- 
spirae in a dark-field preparation of blood is rather difficult This is prob- 
ably best accomplished by centrifuging the blood at low speeds and examining 
the plasma Inada stated that spnocheles appear m small numbers in the 
urine during the first stage During this stage the agglutination reaction is 
absent or weakly positive Leptospirae are more easily found in the urine 
during the second stage and become most numerous at about the thirteenth to 
the fifteenth da> The agglutination reaction rises from negative to w’'eakly 
positive (1 100) to highly positive (1 100 000) by the fourteenth or fif- 
teenth da} of the illness This reaction remains highly positive for about 
sc\ cn w ecks and then slowly falls to 1 . 900 to 1 . 300 w here it may remain 
for ccveial years ” 

In order to inoculate guinea-pigs 3 to 5 c c of blood, 5 c c of spinal fluid 
or the ‘icdiinent from 40 to 60 c c of freshly voided urine suspended in 5 c c 
of normal saline solution arc used After inoculation of the animal intra- 
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pentoneally there is an incubation period of about six days after which there 
IS a sharp rise in temperature and jaundice occurs This is followed in about 
24 hours by collapse and death At autopsy jaundice of the skin and internal 
organs is present There are petechial hemorrhages in the skin, muscles, 
peritoneum, kidneys and m the gastrointestinal mucosa There are multiple, 
small, sharply defined hemorrhages in the lungs, particularly in the lateral por- 
tions of the lower lobes These hemorrhages have a rather characteristic 
“ butterfly ” distribution There may be large hemorrhages m the adrenals 
The leptospirae may be demonstrated in dark-field preparations of scrapings 
from llie liver or kidney or by Levaditi stains of permanent sections of these 
organs They may also be seen by dark-field examination of the heart blood 
Syverton et al commented upon the fact that Weil’s disease was diag- 
nosed infrequently in this country despite the wide-spread occurrence of the 
organism in rats Since the leptospirae may be of low virulence they recom- 
mended that inoculated guinea-pigs be killed, if they do not die by the twelfth 
day, and that further guinea-pigs be inoculated with blood and kidney of the 
initially inoculated animals Three such passages should be carried out be- 
fore a negative report is made 


C\SE Reports 

Case 1 L P , a 51-year-old colored woman, was admitted on October 4, 1939 
complaining of chills, fever and sore tliroat She was a known hypertensive who had 
had shortness of breath for seveial years Eleven days prior to admission she became 
suddenly ill with chills, sore throat and fever She had a slight dry cough and gen- 
eralized and abdominal aching pains She continued to have chills and fever until 
admission Four days before admission she became disoriented and jaundice was 
noticed 

On admission her temperature was 101“ F, pulse and respiratory rates were 90 
and 28 per minute respectively The blood pressure was 130 mm of Hg systolic and 90 
diastolic She was an obese colored female m a deep stupor Breathing was irregular 
and there were periods of apnea She was markedly jaundiced Uremic frost was 
present over the face, ears and neck There were no eruptions and there was no con- 
junctivitis There was generalized hyperesthesia The remainder of the physical 
examination was negative 

The urine contained one plus albumin, two plus bile, numerous clumped white 
cells, and occasional casts The examination of the blood revealed S 9 million red and 
27,600 white cells per cubic millimeter ivith a hemoglobin content of 11 grams There 
was a slight shift to die left in the differential count The icterus index was 100 and 
the Van den Bergh gave a prompt direct reaction with 2 5 mg bilirubin per 100 c c 
The blood cholesterol was 210 mg per 100 c c The nonprotein nitrogen w'as 162 mg 
and later rose to 261 mg per 100 c c of blood The stool contained bile pigments 
and a small quantity of blood as measured by die benzidine reaction Blood culture 
was negative Eschenchta coh ivas cultured from the urine 

The patient gradually sank more deeply into coma Her temperature ranged 
betiveen 101“ and 104“ F In spite of supportive therapy in die form of lijpertonic 
glucose and intravenous saline solution she died on the fourth hospital day 

Permission for autopsy was granted and, while the necropsj' was being performed, 
nine hours after death, Weil’s disease was suggested as a cause of this patient’s 
hitherto obscure illness Accordingly, blood ivas obtained post-mortem and sent to 
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the National Institute of Health where an agglutination reaction against L iciao- 
haeinoi i hagica was earned out with “ positive results ” 

At autopsy tlie organs showed marked jaundice There was central atiophy of 
the liver Due to the obesity and jaundice there was too much postmortem change to 
he sure of focal necroses within the liver An acute glomerular nephritis was present 
with proliferation of the glomerular epithelium, colloid degeneration of the tubular 
epithelium and tubular hemorrhages Capillary hemorrhages m the brain and stomach 
were also present The spleen presented the usual picture seen in patients with the 
sickle cell trait 

Case 2 P E , a 48-year-old colored female, was admitted August 28, 1940 com- 
plaining of “ something moving ” in her stomach Two months pnoi to admission she 
began to have severe, intermittent, acliing pains in the right upper quadrant of hei 
abdomen These pains recurred two or three times each week Two weeks befoie 
entry her stools became light yellow m color and her urine became dark Nine days 
prior to admission she experienced two shaking chills followed by fever At the 
same time tlie abdominal pains became moie severe and frequent Shortly thereaftei 
she began to bleed from the mouth and the vagina and she noted urinary frequency 
and itching of the skin The day befoie admission she was told that her eyeballs were 
yellow 

On admission hei tempeiature was 100“ F, pulse and respiiatory rates were 96 
and 24 per minute respectively The blood pressure was 135 inm of Hg systolic and 
80 diastolic She was well developed and fairly well nourished She was quite 
diowsy, responded poorly to questions, but cooperated fanly well The sclerae were 
deeply jaundiced There weie numerous large and small fresh retinal hemorrhages 
and a large sausage-shaped rupture of the choroid in tlie light eye The left eye was 
negative except for model ate arteriosclerotic changes in the vessels The lungs weie 
clear The heart was slightly enlarged and there was a systolic mui mur at the apex 
The second aortic sound was somewhat ringing There was moderate rigidity of the 
right upper quadiant of the abdomen but no definite tenderness No organs or masses 
were felt in the abdomen The remainder of the examination was negative 

At the time of admission the urine contained one plus albumin, 4 to 5 leukocytes 
per high power field and an occasional red cell Bile was present in the urine in large 
quantities on admission and became negative in two wrecks Urobilin w^as not in- 
creased on admission but appealed in laige quantities one w'eek later and gradually 
returned to normal in four wrecks Beta hemolytic streptococci and Staphylococcus 
albus were cultured from the urine The stool contained bile pigments and occult blood 
on admission , the blood soon disappeared Examination of the blood revealed 4 1 
million red cells and 20,000 w'hite cells per cubic millimeter and a hemoglobin content 
of 14 5 grains The dififerential was normal except for a slight increase in the im- 
mature forms In two weeks the hemoglobin dropped to 9 2 giams and the white 
count became normal The nonprotein nitrogen of the blood was 150 mg per lOO cc 
on admission and returned to normal one week later The ictcius index was 100 on 
. admission and fell to 10 in five W’ceks The Van den Bergh w’as direct on admission 
with 21 5 nig bilirubin which became indirect wutli a 06 mg bilirubin per 100 cc five 
weeks later 'Ihe cholesterol was 230 mg and the total protein 6 3 grams per 100 cc 
with an albumm-globiilin ratio of 20/4 3 The Eagle and Wassermann reactions of 
the blood were positne, but the spinal fluid w.is negative A roentgen-ray of the 
chest leiCvilcd a moderateU enlarged htait .md a slightU ihl.ited aorta There was 
also a stnngi infiltration at the right bast Gall-bladder senes revealed negative 
shadows m the gall-bkidder which were interpreted as cholesterol stones 

Two davs after admission two gumca-pigs were inoculated intrapcritone.illy , one 
with blooil, and the other with limit from the patient Ihe guinea-pig winch was 
inoculated with blood remained wdl Ihc gumea-ptg inoculated with urine died on the 
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tenth dti} [aundice and small henioiihages weie found tlnoughout the oigans and a 
few leptospn ae were found by dai k-field examination A third animal was inoculated 
\\ ith urine from the second guinea-pig This animal died on the fifth day with marked 
jaundice, many hemorihages and numerous organisms 

Blood sent to the National Institute of Health during the first week was found to 
agglutinate L ictct ohaemorrhagtca to a titer of 1 10,000 Two weeks later a second 
specimen was found to agglutinate the organism to a titer of 1 100,000 At the time 
of discharge, Dr T G Ward at the Johns Hopkins School of Hygiene and Public 
Health found agglutination to occur to a titer of 1 60,000, and after the syphilitic 
reagin was adsorbed, agglutination occurred to the same dilution 

Dm mg the first week in the hospital, the patient was quite drowsy and had a low 
grade fever Treatment was directed toward improving kidney function and the 
patient responded quite well Jaundice disappeared slowly as did her abdominal symp- 
toms Her course was complicated by a urinary tract infection and by mild cardiac 
failure, both responded satisfactoiily to tieatment She was discharged October 30, 
1940 mucli improved 

Case 3 S E , a 54-year-old white man, entered the hospital December 20, 1940 
complaining of malaise Previously he had been well except for typhoid fever which 
he had had in 1904 He was a poultry dresser and had been occupied as such since 
the age of fifteen There were numerous rats about the place in which he was work- 
ing He vas taken ill lather suddenly 10 days before admission with cough and a 
small amount of sputum For a few days after the onset he had rather sharp pains in 
his calves and thighs as well as a headache Four or five days prior to admission, 
jaundice was noticed for the first time During the past week he had had frequent 
bouts of nausea and vomiting and several epistaxes 

On admission his temperature was 102“ F, pulse and respiratory rates were 116 
and 24 per minute respectively Blood pressure was 105 mm of Hg systolic and 65 
diastolic He was a thin white male, strikingly jaundiced, who did not appear acutely 
ill but was somewhat apathetic Over the trunk, arms and legs, there were numerous 
slightly raised, erythematous areas about two or three mm in diameter which faded 
on pressure There was no conjunctivitis, glandular enlargement or tenderness in the 
calves or thighs There was some dried blood m the nostrils and on the tongue and 
lips The lungs were negative except for a few medium dry rales at both bases The 
heart was not enlarged but tliere was a very short pre-systolic rumble at the apex 
The abdomen was easily palpated and both kidneys were felt The liver was ques- 
tionably palpable two fingers’-breadtli below the costal margin The remainder of 
the physical examination was negative 

The urine was negative for albumin, cells and casts Bile and urobilin, which 
wei e present in large quantities at the time of admission, gradually disappeared during 
his hospital stay The stool contained bile pigments but no blood Examination of 
the blood revealed 3 41 million red cells, 16,400 white cells per cubic millimeter and a 
hemoglobin content of 12 grams The nonprotein nitrogen was 32 mg , cholesterol 
220 mg and the total proteins, 5 grams per 100 cc of blood The albumin-globulin 
ratio was 3 1/1 9 Prothrombin time three days after admission was 78 per cent of 
normal The icterus index, which on admission was well over 100, slowly became 
normal before discharge The Van den Bergh ga\e a prompt direct reaction on ad- 
mission with a bilirubin content of 23 5 mg per 100 c c This soon became indirect 
and subsequently returned to normal values The Eagle reaction was negative 

Guinea-pigs inoculated with blood were negative Of two inoculated \Mth urine, 
one died 13 da 5 "S later witli mild jaundice and a moderate number of hemorrhages in 
tlie lungs and intestines Dr T G Ward was able to isolate leptospirae from the heart 
blood of tlie other guinea-pig which had been inoculated vith urine Serum sent to 
the National Institute of Health on December 30, 1940 agglutinated L jcicrohacmor- 
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ihagica m a dilution of 1 100,000 and L caiucola 1 1,000 This N\as lepeated, using 
L icfe) ohaemoj i hagxca only, with the same results 

During the first weelt tire patient’s tempeiatuie ranged between 100° and 102° F 
The rash spread for the first two days and then gradually disappeared Four days 
after admission, a parotitis developed on the right side which subsided in about six 
days A moderate anemia developed and the red count fell as low as 2 4 million cells 
per cubic millimeter Otherwise, his course was uneventful except for a low-grade 
fever whidi he had for most of the remainder of his stay in the hospital 

Case 4 E P, a 58-year-old colored man, entered the hospital Maich 1, 1941 
complaining of a “ cold ” and pain in his chest He had had “ chills and fever ” as a 
young man while in Georgia In 1922 he had a post-pneumonic empyema for which 
a thoracotomy was performed About one week before admission he began to have 
a cough and soon thereafter he had a few shaking dulls He became increasingly 
weak and began to suffer from vague pains in his legs, abdomen and chest He stated 
that his legs were somewhat tender at that time There were numerous rats about die 
place in which he lived and he frequently found them eating the food he had intended 
to eat 

On admission his temperature was 101 8° F , pulse and respiratory rates were 90 
and 22 per minute respectively The blood pressure was 102 mm of Hg systolic and 90 
diastolic He was a fairly well nourished colored male who was quite drowsy and 
responded poorly and vaguely to questions The skin was diy and tlie conjunctivae 
were icteric but not injected There was no tenderness of the muscles of the calves or 
tliighs There was a slight lag of tlie i ight hemithorax with an old thoracotomy scar 
on that side The right base did not descend well and there were a few fine lales at 
the angle of die right scapula The heart was not enlarged and there were no murmurs 
over die precordmm The liver was not felt but the spleen was firm and descended 
about thiee centimeters below the costal margin Ihe remainder of the physical ex- 
amination was negative 

T-he mine contained a small amount of albumin, moderate amounts of bile and 
urobilin and occasional red and white blood cells The urine became clear about three 
weeks after admission The stool contained bile pigments but no blood Examina- 
tion of the blood revealed 5 33 million red cells, 9,160 white cells per cubic millimeter 
and a hemoglobin content of 13 grams The nonprotein nitrogen was 50 mg , the 
total proteins were 60 grams per 100 cc of blood The nonprotein nitrogen fell 
to 30 mg per 100 c c m a few days The icterus index, wdiich on admission was 100, 
graduall> became normal The Van den Bergh gave a biphasic reaction with a bili- 
rubin content of 3 mg per 100 cc of blood at the time of admission The Eagle 
reaction was ncgatue The cerebrospinal fluid was negative Serum sent to the 
National Institute of Health on March 11 agglutinated L tcicrohan)w> > hagica to a 
dilution of 1 10,000, on March 18, the reaction w'as positive to a titer of 1' 100,000 
Guinca-pigs inoculated with urine did not die and we w'ere unable to obtain the 
organism e\en after further transference to other guinea-pigs 

Ihe patient’s temperature ranged from 101° l6 102° F for two daj'S After that 
It remained at about 100° F tor two weeks before returning to normal He soon 
began to gam slowli in strength A slight anemia of 3 87 million red cells per cubic 
nnlhnicter dc\ eloped during the second week of his hospitalization 

Case 5 W T, a 2S-> ear-old colored man, entered the hospital April 28, 1941 
complamuig of jaundice. Ten dajs before admission he suddenly became ill with 
headache, feier and aching pains in his back and arms These symptoms continued 
tor fne dajs, then gradually subsided Following this he became \cry weak He 
noticed that his urine was dark, and, three dajs prior to admission, jaundice was first 
calk'd to his attention 
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He worked in a restaurant but knew of no lats there Near his home a slum 
dearance program Avas in pi ogress and, while the buildings were being torn down, he 
noticed manj’’ more rats than usual in his back yard 

On admission his temperature was 99 6“ F , pulse and respiratory rates were 60 
and 22 per minute respectively The blood pressure was 110 mm of Hg systolic and 
70 diastolic He was a well developed colored man who appeared to have lost a little 
weight Although cooperative, he was somewhat listless and drowsy There was 
marked jaundice of the sclerae The liver lay two fingers’-breadth below the costal 
margin and the lower poles of botli kidneys were readily palpable The physical 
examination was otherwise negative 

Tlie urine contained moderate amounts of bile and urobilin but no albumin, cells 
01 casts The bile and urobilin disappeared by tlie time of discharge The stool con- 
tained bile pigments but no blood Examination of the bl6od revealed 4 01 million red 
cells, 13,100 w’hite cells per cubic millimeter and a hemoglobin content of 11 8 giams 
No anemia developed during his stay in the hospital The nonprotein nitrogen was 
23 tng per 100 cc of blood The icterus index was 50 at the time of admission and 
reached 15 before discharge The Van den Bergh gave a biphasic reaction with a 
bilirubin content of 7 1 mg on admission The Eagle reaction w'as negative Serum 
sent to the National Institute of Health on April 28 agglutinated L tctei ohaemo) - 
rhagtea to a dilution of 1 1,000 while that sent May 12 agglutinated the organisms to 
a titer of 1 10,000 Urine sediment was injected into guinea-pigs on May 1 One 
w'eek later the animals died with jaundice and pulmonary hemorrhages Numerous 
leptospirae w'ere seen by dark-field examination of the emulsified kidney 

His stay m the hospital was an uneventful one, during which he rapidly regained 
strengtli and w'as discharged May 12, 1941 

Case 6 G Y, a 42-)eai-old white man, was admitted to the hospital May 13, 
1941 complaining of nausea and vomiting He had been observed in a neurologic 
clinic for 16 years because of idiopathic epilepsy He had had a slight “ cold ” with 
cough and nasal disdiarge foi nine days piior to admission Four days before entry, 
he had a sudden severe shaking dull followed by feverishness and malaise Next 
day he developed an adnng pain in his lower back which became severe His cough 
increased and nausea and vomiting developed to such an extent that he was unable to 
1 etain anything but small amounts of liquids There had been a moderate epistaxis on 
the day prior to admission He was a sewer worker 

On admission his temperature was 102 6° F , pulse and respiratory rates were 134 
and 20 respectively The blood pressure was 108 mm of Hg systolic and 80 diastolic 
He was a thin, acutely but moderately ill white male who was somewhat drowsy and 
slightly confused The conjunctivae weie injected but there was no icterus Tlieie 
were a few sonorous rales scattered throughout the chest The spleen and liver were 
not felt The physical examination was otherwise negative 

The urine contained a small amount of albumin and occasional red and white blood 
cells Bile and urobilin appeared a few days later Examination of the blood re- 
vealed 5 1 million red cells, 7,800 white cells per cubic millimeter and a hemoglobin 
content of 146 grams The white cells rose to 15,700 two days later At the time 
of admission tlie nonprotem nitrogen was 50 mg per 100 cc of blood, on Maj 19 
it was 100 mg per 100 c c It fell to 38 mg on May 21 and then rose gradually to 120 
mg on May 29, only to fall again to normal before discharge The icterus index rose 
from 30, tliree days after admission, to 100 three da\s later and became normal b\ the 
time of discharge 

Dark-field examination of the blood on Hay 17 re\ealed a moderate number of 
L icterohaeimn itagteae A guinea-pig inoculated with urine on Maj 29 died 16 dajs 
later with jaundice and hemorrhages in tlie lungs Numerous organisms \\ ere seen b\ 
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dark-field m the emulsified kidney Serum sent to the National Institute of Health 
agglutinated L icterohaeimi rhagica to a titer of 1 10,000 on May 25 and to a titei of 
1 100,000 on May 28 

The patient’s temperature ranged irregularly up to 103° F during the first week 
in the hospital Following this, it became normal for five days and then suddenly 
rose to 103°-104° F where it remained for two days The temperature subsequently 
returned to normal for the duiation of his hospital stay Jaundice first appeared 
three days after entry and became very deep before it finally subsided A few small 
erythematous maculo-papules were visible on the abdomen for two days one week after 
admission At the time of the “after fever” no change in the patient’s condition 
other than increased drowsiness and a rising nonprotein nitrogen could be obseived 
Spinal fluid examination was negative The patient was critically ill during the early 
part of his illness but after the second rise in temperature, his recovery was a steady 
one A mild anemia of 11 grams of hemoglobin has developed during convalescence 

It IS probable that the diagnosis of Weil’s disease would be made more 
fiequently in this country if this illness were considered more often in the 
differential diagnosis of jaundice of unknown etiology or of any obscure ill- 
ness which may have as its features muscle pains, conjunctivitis and fever of 
rather sudden onset The final diagnosis rests upon the results of the lab- 
oratory procedures One should bear m mind, as a means of establishing the 
diagnosis, the agglutination reactions and gumea-pig inoculations with blood 
and urine The history of contact with the urine of wild rats, through oc- 
cupation or in some other manner, is a valuable aid Sudden onset of a 
febrile illness with or without chill and later jaundice, with muscular pains, 
gastrointestinal disturbances, redness of the conjunctivae, albuminuria, and 
epistaxes, should suggest Weil’s disease Jaundice, occurring during an 
acute illness, associated with hepatomegaly but without splenomegaly or 
general glandular enlargement should also suggest this disease Further- 
more, in any case of serous meningitis, one should consider this disease veiy 
carefully 

The disease may vary from an extremely mild one without jaundice and 
resembling influenza to a vciy severe prostrating illness ivith a fatal outcome 
Abrupt onset, leukocytosis and albuminuria are important points in differ- 
entiating this disease fiom catarrhal jaundice Nephritis occurs m 89 per 
cent of those cases with jaundice and in 75 per cent of those without jaun- 
dice The diagnosis of the disease without jaundice is extremely difficult. 
^Muscular pains, albuminuria, conjunctivitis and leukocytosis in addition to a 
historj’ which may suggest a contact with the urine of rats may be helpful 
Probabh one of the most noteworthy features of the disease is the striking 
apathy of the patients This was an outstanding characteristic of four of 
our patients One of oui cases, admitted with jaundice and azotemia, w'as 
thought to be suffering from acute yellow' ati ophy This w'ould suggest that 
an\ similar case without a known etiological agent should be thorough!}' in- 
\cstigated for the possibiht} of Weil’s di'^ease 

The prognosis is influenced In age, presence or absence of jaundice, 
cardiac function and the presence or absence of uremia As the age of the 
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patient inci eases, the prognosis becomes pi opoi tionately moi e grave Walch- 
Soigdrager found that the fatality rate in patients aged 10 to 40 was 10 
per cent, from 40 to 60 it was 24 pei cent, and in those cases over 60 it was 
60 per cent The case fatality rate for those cases without jaundice is 
negligible The case fatality for all ages varies from 16 to 32 per cent in 
those cases with jaundice In the United States, Jeghers, Houghton and 
Foley found the case fatality rate to be 41 per cent Uremia has an un- 
favoiable influence on the prognosis particularly if oliguria or anuria is pres- 
ent An increase in urinaiy output with a fall in the nonprotein nitrogen 
are favorable signs, although the patient may still die of cholemia or cardio- 
vascular collapse 

An active immunity may be produced by the injection of killed organisms 
Inada et al “ used immunized horse and convalescent human serum and re- 
duced the case fataht> rate from 30 6 to 17 3 per cent More recently, how- 
ever, Walch-Sorgdrager concluded, “although the evidence as a whole does 
not conclusively demonstrate that serum exerts any specific action upon the 
pathogenic organisms it seems clear that it has a beneficial effect when ad- 
ministered within four days of the onset of the disease ’’ In light of the 
recent work on treatment of diseases of the liver with a high carbohydrate 
low fat diet, it is probable that such a diet would prove useful in the treat- 
ment of those cases with jaundice 

Summary and Conclusions 

Six cases of Weil’s disease occurring within a period of 20 months are 
reported Case 1 was that of a 51-year-old colored female, extremely jaun- 
diced, who died in uremia The cause of the illness was obscure but at 
autopsy, the history of uremia and the presence of jaundice and petechial 
hemorrhages suggested the correct diagnosis which was confirmed by the ag- 
glutination reaction Case 2 bore a marked similarity to the first case, and 
because of this fact the necessary steps in confirming the diagnosis were un- 
dertaken Case 3 might have been diagnosed as catarrhal jaundice had we 
not load experience with the two previous cases Case 4 Avas someivhat 
atypical because of the large spleen This, however, was probably due to a 
malarial infection which he almost surely had had in the past Cases 5 and 
6 were more or less typical 

Goldberg and Davens reported tAvo cases in children occurring at the 
Harriet Lane Home These eight cases, aa'IiicIi occurred Avithin a short 
period of time in Baltimore, should help to illustrate the Avidespread incidence 
of this disease It is our feeling that the diagnosis of Weil’s disease AA'ouId 
be made more frequently if the agglutination reaction Avere performed in 
cases of jaundice of obscure etiology, in those cases presenting some of the 
usual features of the disease as described, and in atypical forms of meningitis 



406 


HOWARD K RATHBUN AND JULIUS M WAGHELSTEIN 


We wish to thank Dr A Packchaman and Dr Carl Larson of the National Institute of 
Health and Dr T G Ward of the Johns Hopkins University, School of Hygiene and Public 
Health for their assistance in this work 

REFERENCES 

1 Weil, A Ueber eine eigendiumliche, nut Milztumoi, Icterus und Nephritis einhergehende, 

akute Infectionskrankheit, Deutsch Arch f klin Med , 1886, xxxix, 209-232 

2 (o) Inada, R , Ido, Y , Hoki, R , Kaneko, R, and Ito, H The etiology, mode of infec- 

tion and specific therapy of Weil’s disease, Jr Exper Med ,' 1916, xxiii, 377-401 

(b) Ito, T, and Matsuzaki, H The pure cultivation of Spwochaeia ictet ohaemo) - 
rhagtae, Jr Exper Med , 1916, xxiii, 557-562 

(c) Ido, Y, Hoki, R, Ito, H, and Wani, H The prophylaxis of Weil’s disease, Jr 
Exper Med, 1916, xxiv, 471-483 

(d) Inada, R , Ido, Y , Hoki, R , Ito, H , and Want, H The serum treatment of Weil’s 
disease, Jr Exper Med , 1916, xxiv, 485-496 

(e) KLaneko, R, and Okuda, K The distribution in the human body of Spuochacta 
tcterohaemotrhagiaCj Jr Exper Med, 1917, xxvi, 325-339 

(/) Ido, Y , Hoki, R , Ito, H , and Wani, H The rat as a carrier of Spit ocliacta tctei o- 
Iiaemorrhagtae, the causative agent of Weil’s disease, J r Exper Med , 1917, xxvi, 341- 
353 

(tj) Inada, R. The clinical aspects of Spiiocliactosis tctei oJiacmort Jiagica or Weil’s dis- 
ease, Jr Exper Med, 1917, xxvi, 355-361 

(h) Inada, R , Ido, Y , Hoki, R , Ito, H , and Wani, H Intravenous serotherapy of 
Weil’s disease, Jr Exper Med, 1918, xxvii, 283-303 
(t) Kaneko, R, and Okuda, K Distribution of ^pxt ochaeta xcterohaeiuoi rhagtae in the 
organs after intravenous serum treatment, Jr Exper Med , 1918, xxvii, 305-308 

3 Noguchi, H Sptiochaeta tctei ohacmorrhagica in American wild rats and its relation to 

the Japanese and European strains, Jr Exper Med , 1917, xxv, 755-763 

4 Noguchi, H Morphological characteristics and nomenclature of Leptospira {Spuo- 

cUaeta) tctei ohactiioirhagiae, Jr Exper Med , 1918, xxvii, 575-592 

5 Wadsworth, A , Langworthy, V , Stewart, C , Moore, A , and Coleman, M Infec- 

tious jaundice occurring in New York State, Jr Am Med Assoc , 1922, Ixxvm, 1120- 
1121 

6 Schuffner, W Recent work on leptospirosis, Trans Roy Soc Trop Med and Hyg , 

1934, xx\ in, 7-37 

7 JOBLINC, J W , and Eggstein, A A The wild rats of the southern states as carriers of 

Spirochacta tctci ohactiioirhagiae, Jr Am Med Assoc, 1917, Ixix, 1787 

8 Ottlraaen, a The spirochactc of infectious jaundice m house rats in Chicago, Ji 

Infect Dis , 1919, xxiv, 485-488 

9 Mevtr, K F, Eddif, B, arid Stfw art-Andfrson, B Canine, murine and human lepto- 

spirosis in California, Proc Soc Exper Biol and Med , 1938, xxxviii, 17-19 

10 Robinson, G H Occurrence of Leptospira ictci ohacmorrhagiac in wild rats of Balti- 

more, Am Jr Hjg, 1924, iv, 327-329 

11 Fairi,ev, N H Weil's disease among sewer workers in London, Brit Med Jr, 1934, ii, 

10-14 

12 Giotzfr, S . Wed's disease, report of a case in a fish worker, Jr Am Med Assoc, 1938, 

cx. 2143-2143 

13 Litox, N W, Spirochactal jaundice in Buffalo, N Y report of a fatal case in a fish 

merchant. Am Jr Clin Path, 1939, ix, 219-225 

14 Dwidsov, L, and Smith, J Wed’s disease in fish-workers, a clinical, chemical, and 

bacteriological siudj of 40 cases, QiiarL Jr Med , 1936, v, 263-286 

15 Packcii\max, A Tlie prevalence of infectious jaundice in the United States as deter- 

mined b\ acghitination and animal inoculation tests, Am Jr Path, 1938, xiv, 638-642 



407 


weil’s disease, report of six cases 

16 JoRGF, R Une epidemie a Lisbonne, Bull Mensuel Office Internat d’Hyg Publique, 1932, 

xxi\ , 88-117 Quoted by Schuffner 

17 Walch-Sorgdrager, B Leptospiroses, Bull of Health Organization, League of Nations, 

1939, viii, 143-386 

18 JiluRGATROYD, F Chroiiic meningitis in Weil’s disease, Brit Med Jr, 1937, i, 7-11 

19 Mortensen, V Nervous complications of Weil’s disease. Lancet, 1940, i, 117-119 

20 Jeghers, H J , Houghton, J D , and Foley, J A Weil’s disease report of a case with 

postmortem observations and review of recent literature. Arch Path, 1935, xx, 447- 
476 

21 SwERTON, J T, Berry, G P, and Stiles, W W The diagnosis of Weil's disease (in- 

fectious jaundice) Concerning the use of guinea-pigs for the detection of strains of 
Leptospua tcterohacmorrhagiae of low virulence, Jr Clin Invest, 1938, xvii, 522-523 

22 Goldberg, H P , and Davens, E D Case presentation , Weil’s disease, Proc of Meeting 

of Johns Hopkins Med Soc, Nov 1940, Bull Johns Hopkins Hosp, 1941, Ixvii, 112 



THE DIAGNOSIS AND MANAGEMENT 
OF BRUCELLOSIS’*- 

By Walter M Simpson, MS,MD,FACP, Dayton, Ohio 

The past decade has witnessed a remarkable advance m our knowledge 
of the incidence of brucellosis The author’s prediction,^ in 1930, that 
brucellosis would probably soon become recognized as a public health prob- 
lem of major proportions, was based upon the discovery of 90 cases of the 
disease in and about Dayton during a period of 18 months Prior to this 
investigation the disease was not known to be prevalent in this area The 
results of other surveys conducted during recent years in widely separated 
parts of the United States provide unmistakable evidence of the widespread 
distribution of brucellosis and leave little doubt that this disease is a common 
and a frequently unrecognized source of disabling illness 

That milk-borne brucellosis may be practically eliminated from a com- 
munity by the adoption of a universal pasteurization ordinance is demon- 
strated by the Dayton experience During the four years prior to the pas- 
sage of such an ordinance in Dayton, in 1931, 196 cases of brucellosis were 
encountered All but one of the 52 cases studied by the author during the 
past decade have occurred in persons who consumed raw milk or other un- 
pasteurized dairy products elsewhere, usually while vacationing, prior to the 
onset of illness The single exception was an employe of a local dairy who 
drank milk before it was pasteurized 

Prior to 1926, the sporadic cases which were encountered were regarded 
as clinical curiosities Most of these were related to endemic foci of goat 
infection in Texas, New Mexico, and Arizona From 1927 to 1930, the 
number of recorded cases rose from 217 to 1385 During 1929, cases of 
brucellosis were encountered in every state of the Union In 1940, 3358 
cases were officially reported to the U S Public Health Service by State 
Health Departments - It is undoubtedly true that the number of cases actu- 
ally occurring is much larger than that reported 

Among urban populations, the chief mode of transmission of the disease 
IS by the ingestion of raw milk and unpasteurized dairy products derived 
from cattle infected with Buicella abortus Of the 248 patients with brucel- 
losis studied personally by the writer, the ingestion of raw milk or unpasteur- 
ized dair}' products containing the organism of contagious abortion of cattle 
uas demonstrated to be the source of infection in the great majority of in- 
stances Direct dermal transmission may be the mode of infection among 
dairj’inen, ^ eterinarians or slaughter house workers Hardy expresses the 

* Presented before thclTwcntj -Fifth Annual Session of the American College of Phj- 
MCi ins a' a part of the Sjapposiiim on Infectious Diseases, Boston, April 25, 1941 
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belief that direct contact with infected cattle and hogs has been responsible 
for a great number of cases of brucellosis occurring in Iowa Hardy ® has 
demonstrated by animal experiments that the skin may act as the portal of 
entry of the organism Morales-Otero/ of Puerto Rico, has reproduced the 
disease m human volunteers by inoculations through abraded skin It is ap- 
parent, theiefore, that there are two important sources of infection for man 
commonly by the ingestion of raw milk or unpasteurized dairy products con- 
taining Brucella, or less frequently as the result of direct contact with infected 
fresh animal tissues or discharges There is no definite evidence of man-to- 
man transmission of the disease 

Clinical Manifestations in Man 

Because brucellosis presents many symptoms and signs common to ty- 
phoid fever, malaria, tuberculosis and influenza, it is frequently confused 
with these diseases Many physicians have arrived at a tardy diagnosis of 
brucellosis only aftei repeated negative Widal reactions, the failure to demon- 
strate the malarial plasmodium, and the inability to elicit physical signs or 
roentgen-ray evidence of tuberculosis Less often, the disease has been con- 
fused with acute rheumatic fever, subacute bacterial endocarditis, bronchitis, 
pyelitis, appendicitis, cholecystitis, or tularemia 

S YM PTOM ATOLOG Y 

As knowledge of the clinical manifestations of brucellosis has advanced, 
paiticularly during the past decade, it has become more and more apparent 
that the older textbook descriptions of the symptomatology of the disease 
were based largely upon experiences with brucellosis of goat origin The 
classical clinical picture of a disease characterized by an undulatory, remittent, 
or intermittent fever, drenching sweats, chills, headache, baclcache, muscular 
and joint pains, weakness, loss of weight, possibly a palpable spleen, an in- 
frequent skin eruption, leukopenia with lymphocytosis, and anemia, per- 
tains chiefly to the severe acute forms of the disease In a high propor- 
tion of cases, the disease pursues a relatively mild, prolonged course, extend- 
ing over many months or years The early descriptions by Hughes® and 
Craig® included many such cases Alice Evans and others have more re- 
cently directed particular attention to the common chionic ambulatory form 
of brucellosis, m which the patient, whose spirits are already depressed by 
continued ill health, is often given further discouragement when a diagnosis 
of neurasthenia is made Many “ neurasthenics,” whose chief complaints 
were exhaustion, insomnia, irritability, and a variety of aches and pains have 
been found to be victims of chronic brucellosis 

Since the sj mptomatology of the acute and the chronic forms of brucel- 
losis varies so greatly, these two manifestations will be considered separate!} 
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Acute Brucellosis 

The incubation period has been found to vary from five days to longer 
than one month In accidental laboratory infections the incubation period 
has varied from 10 to 20 days The prodrome is not unlike that of any gen- 
eral infection, with a gradual onset, although in occasional cases the disease 
IS initiated with a sharp chill and rapid elevation of tempeiature to 103- 
105° F (394-40 6° C ) A sense of tiredness and weakness, loss of ap- 
petite, constipation, headache and backache are common early symptoms 
Usually, the patient becomes gradually aware of an afternoon or evening rise 
in temperature, associated with chills or chilly sensations, nocturnal perspira- 
tion and weakness The patient often feels quite well during the morning 
hours, particularly in the early stages of the infection As the temperature 
rises, during tlie afteinoon or evening, the symptoms gradually return and 
increase in severity The nocturnal exacerbations of fever occasionally 
reach great heights ( 106-107° F , 41 1-41 7° C ) There is often a re- 
markable disparity between the subjective sense of fever and the height of 
the fever as registered by the clinical thermometer , m many instances the pa- 
tient does not complain of fever, nor does he present a febrile appeal ance, but 
the physician finds, to his surprise, a fever of 101-103° F (38 3-39 4° C ) 
As the fever abates, chills and sweating occur If defervescence is rapid, the 
perspiration is more likely to be of a drenching character In such cases, the 
sweats, which literally saturate the night clothing and bedding, aie one of the 
• most impressive features of the disease The perspiration often has a pe- 
culiar sweetish, fetid odor The chills may be severe enough to be regarded 
as true rigors in about one-third of the acute cases ’’’ ® Many patients ex- 
perience only mild chilly sensations, while in about one-fourth of cases chilli- 
ness IS absent 

Arthralgia and muscular pains are prominent features of the acute form 
of the disease in approximately one-half of the cases The joint pains may 
be more pionounced during the onset or they may persist throughout the 
course of illness The myalgia may be accompanied by a feeling of “ stiff- 
ness ” not unlike the muscular soreness which follows vigorous exercise 
Hydrarthrosis and transient periarticular swelling have been obseived oc- 
casionally Green and Freybcrg ° investigated the incidence of brucellosis 
in patients with rheumatic disease; they found that wdiile temporal y non- 
jiurulent joint inflammation does occur, chronic arthritis rarely, if cvei, oc- 
curs as a complication of brucellosis We have encountered no instances of 
permanent joint impairment Suppurative osteomyelitis as a complication 
of brucellosis has been described w'lth increasing frequency during the past 
few jears*”"^® In most of the reported cases the ^eItebrae, particularly m 
the luinbar region, were attacked In some instances other bones, such as 
the humeuis, femur, skull and iibs, were affected Feldman and Olson”'-® 
found similar examples of Brucella spondj litis in 24 hogs, an a^ crage occur- 
i-encc of one in c\cr\ 6000 swmc slaughtered 
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Marked lestlessness and insomnia usually accompany the nocturnal febrile 
exacerbations Deliiium occurs in some cases in which the fever reaches 
great heights Regional Biucella localizations in the brain, spinal cord or 
meninges may occur during the acute phase of the disease and produce symp- 
toms and signs of encephalitis, myelitis or meningitis , such complications are, 
however, more commonly observed as delayed manifestations of brucellosis 
The meningeal involvement predominates, and the development of encepha- 
litis or myelitis, or both, is usually secondary to the meningitis The involve- 
ment of the central nervous system may produce the first and only symptoms 
of the disease The symptomatology varies greatly, depending upon the 
extent of meningeal invasion and the presence of additional complications 
involving the brain, spinal cord or peripheral nerves In a patient with 
brucellosis, the development of such symptoms and signs as severe headache, 
vertigo, diplopia, nudial rigidity, aphasia, psychic disturbances and various 
forms of paralysis which are often evanescent, calls for examination of the 
cerebrospinal fluid. Characteristically, the spinal fluid will be under in- 
creased pressure and will show pleocytosis, inciease of albumin and a decrease 
of globulin and sugar Since the ultimate diagnosis during life depends 
upon the isolation and identification of Brucella from the spinal fluid, a 
particularly diligent effort should be made to recover the oiganism by culture 
and by guinea pig inoculation Dejong has recorded 1 1 verified cases of 
Biucella meningitis or meningoencephalitis in which the organism was re- 
covered from tlie spinal fluid by culture or by guinea pig inoculation 

A growing body of evidence indicates that ocular complications of biucel- 
losis are not uncommon We have encountered at least eight instances of 
ocular disease occurring as a manifestation of brucellosis Green has 
found that the cornea, the uveal tract, tlie retina, the optic nerve and the 
external ocular muscles are vulnerable to attack In addition to four cases 
(corneal ulcer, retinitis, optic neuritis and central retinochoroiditis) en- 
countered in his own practice. Green describes 27 additional cases reported 
in the literature Rutherford found papilledema in three of 63 cases of 
brucellosis examined ophthalmoscopically Rutherford suggests inclusion 
of brucellosis in the differential diagnosis in cases of papilledema in which 
the symptomatology is indefinite Ruedemann states that brucellosis is 
lesponsible for uveitis much more commonly than is generally believed, he 
found biucellosis to be responsible for chronic uveitis in seven of 125 pa- 
tients with uveal tract disease 

The matutinal remissions or intermissions and the nocturnal exacerba- 
tions of fever may last from one week to many months The inadequate 
name “ undulant fevei ” refers to recurring relapses of fever following 
afebrile intermissions Such febrile relapses are the exception rather than 
the rule, most patients experience but one febrile peiiod, lasting from a fe\N 
days to seveial months, and finally reaclimg the normal level by lysis 

The essential gastrointestinal complaints are anorexia and constipation 
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The degree of constipation appears often to parallel the seventy of the in- 
fection Diarrhea is of rare occurrence Nausea and vomiting may occur 
in the more severe cases Abdominal pain is a not infrequent feature of tlie 
disease during its early manifestations Among 125 cases studied by Hardy, 
abdominal pain occurred in 40, in 10 it was the major complaint Simpson 
found abdominal pain to be the chief complaint m 16 of 142 patients witli 
brucellosis The occurrence of abdominal pain has often led to appendic- 
ectomy m patients with unsuspected brucellosis, the correct diagnosis having 
been made only after the persistence of febrile symptoms stimulated a fur- 
ther search for the cause As in typhoid fever, the gall-bladder may become 
a focus of Brucella infection Brucella has been recovered from the excised 
gall-bladder and from the bile following duodenal drainage in patients with 
symptoms of cholecystitis 

Symptoms referable to the respiratory tract may be an outstanding fea- 
ture of the disease in certain instances Cough, associated with mucoid or 
muco-purulent sputum production, is not infrequent during the first few 
weeks of illness, and may persist for months Recent reports provide 
convincing evidence that pulmonary lesions of biucellosis are of frequent oc- 
currence and are often detectable by roentgenographic examination, even in 
the absence of distinctive physical signs of pneumonia The lesions most 
often encountered on roentgen-ray examination are peribronchial infiltrations, 
hilar infiltrations, and scattered discrete or confluent patchy pneumonic areas 
The pulmonary manifestations of brucellosis should be regarded as hema- 
togenous lobular pneumonia rather than true bronchopneumonia Without 
doubt, pulmonary lesions occur much more commonly than is generally real- 
ized Serial roentgenographic studies will often provide an explanation for 
^ague respiratory symptoms 

Ihe most serious cardiovascular complication has been the occasional 
occurrence of vegetative endocarditis Smith and Curtis ““ found repoits 
of nine cases of Brucella endocarditis confirmed by postmortem examination, 
to which they added a similar case In most instances the vegetations oc- 
curred on mitral or aortic valves pieviously damaged by rheumatic fever 

The name commonly applied to brucellosis of cattle, “ infectious abor- 
tion," IS deri\ed fiom the well known predilection of the causative organism 
for the genital tract There is strong evidence that the same regional local- 
ization sometimes occurs in human beings Painful sw'clhng of the testes 
has been described frcquentl} Acute epididymitis, orchitis, prostatitis and 
seminal \ esiculitis may be early manifestations of the disease Simpson ^ 
reco\ercd Brucella abortus from a draining sinus tiact w'hich extended from 
the globus major of the epididymis through the scrotal wall 

There appears to be little doubt that brucellosis is at least an occasional 
cause of abortion in wonicn who li\c on fat ms where the} have direct con- 
tact with infected animals, or in w’omcn who consume raw' milk or unpas- 
tciinzcd dair} products '1 here arc reports of human abortion m which 
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the hisloiy and seiologic findings fiiovide stiong cn cumstantial evidence of 
the etiologic role of Btucella In a study of 565 cases of biucellosis, 
Calder ''® found a history of one or more miscarriages m 32 per cent of the 
married women, a histoiy of one miscainage followed by sterility was com- 
mon , a few women repoi ted as many as five oi six abortions More direct 
evidence has been provided by Carpenter and Boak who recovered Brucella 
abortus from the tissues of a human fetus whidi was aborted at the end of 
the fourtli month of gestation Knstensen isolated the abortus variety of 
the organism from the exudate which covered tlie uterine site of the placenta 
of a seven-month fetus Fiei isolated Biucella from the vaginal discharge 
of a woman who had aborted 10 days previously 

Loss of weight is an almost constant feature of the acute form of the 
disease The greatest loss, often from 10 to 50 pounds, occurs in those 
patients who experience high fever, drenching sweats and great prostration 

A transient cutaneous eruption, usually papular, macular or maculo- 
papular, is a relatively infrequent finding The skin lesions may simulate 
the roseola of typhoid fever 

Chronic Brucellosis 

Many physicians feel that tlie symptoms and signs of acute brucellosis 
are often sufficiently characteristic to justify such a provisional diagnosis on 
the basis of clinical findings In dealing with chronic brucellosis, however, 
the physician is often faced with a problem which will tax his diagnostic 
acumen to the utmost No disease, not excepting syphilis and tuberculosis, 
IS more protean in its manifestations 

Quite naturally, a certain amount of wholesome skepticism has arisen 
m the minds of some physicians regarding any wide prevalence of chronic 
brucellosis Such a feeling of doubt is quite defensible, since one is justified 
m questioning tlie validity of some of the diagnostic tests upon which such a 
diagnosis is often based 

The common and unfortunate employment of the name “undulant 
fever ” has served only to add further difficulties in the recognition of cases 
of chronic brucellosis A significant temperature curve, physical signs of 
disease, and positive agglutination tests and skin tests may be entirely lack- 
ing throughout a long period of chronic illness The recent studies by 
Evans,*®’ ** Poston,*® Angle,*® Scoville,*^ Thames,*® Calder,®® Hamman and 
Wainwright,*® Hams,®® Cameron and Wells,®^ Gould and Huddleson,®® 
Gersh and Mugrage,®® and Angle, Algie, Baumgartner and Lunsford ®* leave 
little doubt that a protracted, relatively mild, partially disabling, often am- 
bulatory, form of brucellosis is widely prevalent and constitutes a major 
cause of chronic ill healtli Only a small proportion of patients with clironic 
brucellosis, probably less tlian 10 per cent, have experienced a previous acute 
febrile illness, compatible witli a diagnosis of acute brucellosis In manj 
cases the patient is not entirely incapacitated for work, but complains chiefly 
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of weakness and exhaustion, with or without mild fever Since the com- 
monly employed diagnostic tests are frequently negative in such cases, and 
since even the most conscientious physician may not find -physical abnor- 
malities to account for the patient’s complaints, the almost inevitable diag- 
nosis of neurasthenia or psychoneurosis is too often made 

A recitation of all of the symptoms which have been ascribed to chronic 
brucellosis would serve only to heighten tlie confusion which as yet surrounds 
tins baffling phase of the disease In general, it may be stated that tlie 
three cardinal features of most cases of chronic brucellosis are weakness, 
low-grade fever and a lack of objective physical findings McGinty and 
Gambrell°® have listed over 150 different manifestations of chronic brucel- 
losis Mild degrees of fever may be present for many weeks or montlis 
there may be several months of complete freedom from fever , sudden febrile 
exacerbations may occur, accompanied by an accentuation of the prevailing 
symptoms, or by the development of evidence of new regional symptoms 
affecting the respiratory, cardiovascular, genitourinary, gastrointestinal, 
skeletal or nervous systems Pneumonia, endocarditis, orchitis, epididymitis, 
prostatitis, oophoritis, cholecystitis, Itydrarthrosis, arthritis, spondylitis, 
osteomyelitis, ocular complications or meningoencephalitis may be associated 
with the acute form of the disease, but much more commonly appear several 
months, or even years, after the often indefinite onset of the chronic form 
of brucellosis In some instances such delayed evidences of i egional Bntcella 
localization may appear long after appaient recovery from the acute mani- 
festations of the disease All students of chronic brucellosis have empha- 
sized the almost universal prominence of symptoms which relate to the cen- 
tral nervous system In addition to the occasional acute invasion of the 
meninges, brain and spinal cord by Buicella, there is evidence that the endo- 
antigcn of Biiicella organisms circulating in the blood has a toxic action 
upon the central nervous system These observations led Evans to state 
“These facts challenge the right of a physician to make a diagnosis of 
neurasthenia — a diagnosis regarded as dishonorable by the patient, and also 
b> his family, his employer and his friends — without consideiing, among 
other possibilities, the possibility of chronic brucellosis ” 

Chronic brucellosis should be suspected in all cases of so-called “ fever of 
unknown origin ” There are many reports of the isolation of Bi ucclla from 
the blood, urine, bile or from extirpated tissues m patients who have expei i- 
cnced unexplained, long-continued, low-grade fever for years Hamman and 
Wainwright ■*” reexamined 36 such patients, an accurate diagnosis was 
ftncilly made on 10 of them , three were found to have brucellosis 

Diagnosis 

Since it is hazardous to base a diagnosis of brucellosis solely on clinical 
ground^, recourse must be had to laboratory diagnostic tests These pro- 
cedures include (a) primaiy isolation of the causal organism bj cultural 
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methods from blood, spinal fluid, secretions, excretions, or excised tissues, 
(&) indirect recovery of Buicella by culture after animal inoculation, (c) 
the agglutination test, (d) the intiadermal test, and (<?) the opsonocyto- 
phagic reaction 

The only method by which the diagnosis of brucellosis may be completely 
established is by the cultivation and identification of the orgamsm While 
cultural technics have improved greatly during the past few years, with a 
coi responding increase m the number of reported instances of recovery of 
the organism, the undertaking is often beset with difficulties and requires 
skill and, above all, patience The mehtensis and sms varieties of Brucella 
ordinarily grow readily under aerobic conditions, while the much more com- 
monly encountered abortus variety requires an atmosphere containing 10 per 
cent carbon dioxide The procedure used by Poston^® with notable success 
IS as follows 15 c c of blood are obtained from each patient by venipuncture 
and placed m a small flask containing 4 c c of sterile 2 5 per cent sodium 
citrate solution Four flasks containing 100 c c of liver infusion broth of 
pH 6 8 are each inoculated with 2 c c of the citrated blood The flasks are 
incubated at 37° C , two in the room atmosphere and two in an atmosphere 
containing 10 per cent CO 2 After four days’ incubation, daily smears of the 
broth cultures are made and stained by Gram’s method If no organisms are 
seen in the smears after 10 days’ incubation, 5 c c of the original culture are 
transplanted to 100 cc of liver infusion broth every three days for two 
weeks Original cultures and transplants are incubated for three wedcs be- 
fore they are reported as negative 

The guinea pig is the most suitable laboratory animal for inoculation 
Poston inoculates three guinea pigs with blood from each patient, two are 
injected intraperitoneally with 2 c c each of citrated blood, one is inoculated 
in the groin with 1 c c of citrated blood The animals are observed daih’^ 
Beginning two months after inoculation, tests for specific agglutinins and 
for cutaneous reaction to Huddleson’s brucellergin are made at intervals of a 
few days When both tests become positive the animals are killed Animals 
which remain negative to the agglutination test and to the skin test are killed 
four and one-half months after inoculation Liver infusion broth is planted 
with the guinea pig’s blood and with pieces of organs and is subjected to the 
cultural procedures previously described The cultures may then be differ- 
entiated into abortus, suis or mehtensis varieties by the agglutinin-absorption 
technic, the bacteriostatic action of dyes, glucose utilization and hj'drogen 
sulphide metabolism ®® 

The most commonly used and the most reliable indicator of Bi iicella in- 
fection, in the absence of positive cultures, is the agglutination test This is 
particularly true in cases of acute brucellosis, in which a high serum agglutinin 
titer will be found in a great majority of cases Considerable diagnostic sig- 
nificance may be attributed to a progressive increase in the agglutinin titer 
upon repeated testing in suspected cases of acute brucellosis Agglutinins 
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may appear as early as the fifth day of illness, but oidmarily aie not found 
until the second week after the onset In some instances, specific agglutinins 
may not appeal for several weeks One important source of difficulty in 
interpreting the results of agglutination tests is the fact that agglutinins may 
be persistently absent or may be present in low titer m persons from whom 
Brucella has been cultivated Anotlier source of erior m interpreting the 
agglutination reaction is the fact tliat the titer may remain at a high level for 
months or years after recovery Then, too, some individuals exposed to the 
mf^tion may develop agglutinins without notable illness Furthermore, the 
leverortlffc-agglutinin titer may fluctuate widely on repeated testing These 
coimderahonsc^iL^r the exercise of keen judgment in interpreting the re- 
sults of the agglutiii^on test A person suffering fi out some disease othei 
than hucellosis may nave a positive agglutination test merely as the result of 
a previous symptomahc or asymptomatic Bi ucella infection 

In the past, diagipstic significance has usually been attributed to titers of 
1 . 80 or above Tm choice of such an arbitrary diagnostic titer is not justi- 
fied in the light of /ecent studies In those cases in which the clinical mani- 
festations suggest mrucellosis, the absence of agglutinins or their presence in 
titers of 1 10 to j 40 should stimulate further bactenologic and serologic 
studies \ 

The difficulties which attend the interpretation of agglutination tests in 
cases of acute brucellosis are greatly multiplied m cases of chronic biucellosis 
While the great majWity of patients with the acute form of the disease re- 
veal a positive agglutination test in high titer, a high proportion of patients 
with chronic brucellosis give repeatedly negative agglutination reactions or 
positive tests in low titer In a group of 28 cases of chionic brucellosis 
studied by Evans,®" 46 per cent gave a negative agglutination reaction 

The occasional cross agglutination of Brucella and Bacterium tulaiense 
should be borne m mind In cases of tularemia the relatively higher titer 
with the B tulaiense aiuigen and the usually typical history leave little doubt 
as to the interpretationl of the serologic findings If the Brucella and B 
tularense titers are thcWme, or nearly so, agglutinin absorption tests will 
distinguish between then 

IVhilc the aggluiinai on test is undoubtedly of great value, its limitations 
must be recognized 0\ henvisc, errois ivill be made in hvo directions first, 
the coircct diagnosis of\n ucellosis may not be made because too much re- 
liance ii^Maced in a negate test, or second, an incoircct diagnosis of brucel- 
losis nia^^e made in a ]\crson zvho has a residual agglutinin titer from a 
picznoiis by Brualla, but who is suffering from some other disease 

xehen the tc^ made I 

The {nir\ ' ^cst ly used to determine cutaneous hyperscnsitivencss to 
•jpccific BruclL hazS^ positive allergic skin reaction is generally ac- 
cepted as e\id^lj.*se present iinasion of tissues by Brucella While 

the great majon^^' pape^t** uhosc blood Brucella has been reco\cred 
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show a positive skin test, the test has yielded negative results in rare in- 
stances in which Brucella infection was proved by culture 

The chief sources of error in interpreting tlie significance of a positive 
skin test he in the fact that the test is frequently positive in exposed indi- 
viduals with no history of an illness compatible with brucellosis Further- 
more, the hypersensitiveness, once acquired after symptomatic or subchnical 
infection, usualty persists for many years Therefo} e, it must be emphasized 
that a positive skm test does not mean that the symptoms from which the pa- 
tient is suffering at the tune of a positive skin test are necessarily due to 
hi ucellosis Students of this disease are only too familiar with instances m 
which a diagnosis of brucellosis was made only on the basis of a positive skin 
test and in which further developments revealed the presence of some such 
disease as active tuberculosis, Hodgkin’s disease, leukemia, typhoid fever, 
malaria, or subacute streptococcic endocarditis Gould and Huddleson re- 
gard the skin test as the most sensitive diagnostic test for brucellosis , these 
investigators express the belief that if the skin test is negative, brucellosis 
may usually be ruled out 

A variety of antigens has been used for skin testing The two agents 
most commonly employed are (1) a heat-killed suspension of Brucella in 
physiologic saline solution (vaccine) and (2) a suspensoid of nucleoprotein 
isolated from Biucella by chemical separation, known as Brucellergin (Hud- 
dleson) If commercially available vaccines are used for skin testing, the 
usual procedure is to dilute the vaccine in a proportion of one part vaccine to 
nine parts sterile physiologic solution of sodium chloride and to inject 0 1 c c 
of the diluted suspension intracutaneously in the ventral surface of the fore- 
arm It is important to select properly standardized vaccines from a reliable 
source Variations in the manner of preparation, potency and dosage have 
led to a lack of uniformity in the production and interpretation of cutaneous 
reactions The Brucellergin test is also performed by injecting 0 1 c c into 
the skin of the forearm A positive reaction by either method is character- 
ized by the development of a circumscribed erythematous, edematous, in- 
durated area at the site of injection In a positive test, the area of local re- 
action averages about three-fourths of an inch in diameter, but may varj' 
from one-half inch to three or more inches The reaction usually reaches its 
greatest intensity in 24 to 48 hours, ordinarily it is best to observe the results 
of the test 48 hours after injection The presence of mild, transient ery- 
thema, without edema and induration, is of no significance In frankly posi- 
tive cases the induration usually persists for several days In hypersensitive 
persons a positive test may be accompanied by a mild, or in some instances a 
severe, sj^stemic reaction In such cases the Ijmphatic channels above the 
site of inoculation may become red, thickened and painful, and the regional 
axillary lymph nodes may become enlarged and tender An exacerbation of 
symptoms may follow the development of a positive skin test Focal necrosis 
of die Arthus type occurs at the site of inoculation in a small number of cases 
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There is evidence that the injection of heat-killed Brucella for the 
intradermal test stimulates the production of agglutinins Evans** found 
that me mtracutaneous injection of brucellergm in 12 volunteers caused the 
devetopment of opsonms in seven and agglutinins m five , in one instance the 
agglunnins rose from zero to a titer of 1 320 Hence, blood specimens foi 
serologic tests should he collected before the mtradeimal test is perfoimed 
The inadequacies of the agglutination test and the intradermal test, par- 
ticularly m distinguishing between present and past Brucella infection, led 
Huddleson, Johnson and Hamann to reintioduce the opsonocytophagic re- 
action, a modification of the Leishman-Veitch technic for determining the 
phagocytic activity of the blood m the presence of serum opsonms and ho- 
mologous leukocytes The opsonocytophagic test is employed in conjunction 
with the intradeimal test or the agglutination test, or both, to determine the 
immunity status of an individual giving positive tests by either or both 
methods The test is performed by mixing 0 1 c c of the patient’s citrated 
blood with 0 1 c c of a saline suspension of living Brucella which have been 
grown for 48 hours on liver infusion agar The suspension should contain 
at least six billion organisms per c c of physiologic saline solution (pH 70) 
The mixture is then incubated at 37° C (98 6° F ) for 30 minutes, after 
which a small amount of the sedimented cells is lemoved with a capillaiy 
pipette A smear is then made from a laige drop of the cell suspension, dried 
rapidly and stained with Hasting’s stain or Bordet-Gengou’s carbol toluidm 
blue The iiumbei of bacteria in 25 polymorphonuclear neutrophilic leuko- 
cytes IS determined and classified according to the number of bacteria pei 
polymorphonuclear leukocyte, the absence of phagocytosis indicates a nega- 
tive result, 1 to 20 phagocytized bacteria indicate slight, 21 to 40 moderate, 
and 41 or more, marked phagocytosis 

According to Huddleson’s interpretation, the opsonocytophagic power of 
the blood is low during the active infective phase of the disease and becomes 
marked after recovery On this basis, it is considered that individuals have 
developed immunity to Biucella if 60 per cent or more of the polymorpho- 
nuclear leukocytes show marked phagocytosis If as many as 40 per cent of 
the leukocytes show moderate to marked phagocytosis the patient may be in- 
fected and has not yet developed any immunity, or he may be uninfected 
While theoretical considerations lend support to the contentions of Hud- 
dleson and his associates as to the -value of the opsonocytophagic test, it 
still lacks confirmation The studies by Caldcr,'"’ and Keller, Pharris and 
Gaub'”’®^ appear to provide some suppoit to Huddleson’s thesis On the 
other hand, Evans®" regards the opsonocytophagic test as the least reliable of 
the diagnostic tests in cases of chronic brucellosis, she found stronglj posi- 
tive (immune) reactions in four cases from which Biucella were cultnatcd, 
and weak or moderate reactions in reco\erecl c.iscs Horales-Otero and 
Gonzalez''" tested over 200 individuals (oattle handlers, milkers and labora- 
toiv workers exposed to Brmclla infection) with a purified Brucella skm-test 
antigen agglutination tests, complement fixation tests and op^onoev lophagic 
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tests They found no coi relation between cutaneous allergy to Brucella and 
the opsonocytophagic reaction Fifteen cases that were positive to the op- 
sonocytophagic reaction gave a negative cutaneous reaction, while 18 show- 
ing a positive cutaneous reaction were completely negative to the opsono- 
cytophagic reaction Lee Foshay and the writer, working independently, 
have found that a significant proportion of patients yield aberrant and unex- 
pected results m i elation to their immunity status when the opsonocytophagic 
test IS employed in conjunction with cultural methods, agglutination tests and 
skin tests High phagocytic titers (immune reactions) occur in some pa- 
tients with severe and uninterrupted brucellosis, proved by cultures Cer- 
tain recovered patients, asymptomatic for months or years, exhibit marked 
fluctuations from month to month, running the entire gamut from high to 
low phagocytosis, or sometimes none at all Until more extensive studies 
have been made on cidtiirally proved cases of brucellosis the results of the 
opsonocytophagic test should be interpreted with caution and with leserva- 
tions 

Hematocytologic studies indicate that leukopenia occurs in the majority 
of patients with acute brucellosis In chronic brucellosis, either leukopenia, 
moderate leukoc)rtosis or normal leukocyte levels may be found Calder 
has directed particular attention to the occurrence of active lyniphocytogene- 
sis as the most striking and constant feature of the blood picture in all of the 
manifestations of brucellosis The lymphocytosis is evidenced by an increase 
in both percentage values and in absolute numbers of lymphocytes and by an 
unusually high proportion of immature lymphocytes (lymphocytic shift-to- 
the-left)^ Mild anemia of the macrocytic, hyperchromic type is the rule 
The erythrocyte sedimentation rate is usually not high, except when regional 
complications are present Calder expresses the belief that this combination 
of white blood cell and red blood cell abnormalities is distinctive for brucel- 
losis and provides an additional confirmatory diagnostic aid 

Prognosis 

Fatal outcome is rare, having occurred in about 2 per cent of reported 
cases During 1936, 107 deaths from brucellosis were officially recorded in 
the United States The importance of the disease is not to be judged by the 
low mortality rate The prolonged course and the resulting chronic ill health 
in a high proportion of cases make the outlook much more serious than the 
death rate would indicate Death is usually the result of overwhelming acute 
infection, terminating fatally during tlie first few weeks of illness, or it fol- 
lows a relapse at any stage of the disease due to regional localizations of 
Brucella in such structures as the meninges, brain, heart valves or lungs 

Treatment 

The most important consideration in the control of brucellosis is prophy- 
laxis The widespread distribution of the infection among cattle renders it 
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difficult to control the infection at its source Many cows have Bang’s dis- 
ease and eliminate the organisms in large numbers m the milk and vaginal 
discharges without manifesting symptoms of the disease (aboition, mastitis, 
sterility and lessened milk yield) 

Since 1934, the United States Department of Agriculture has been en- 
gaged m a laudable campaign directed toward eradication of brucellosis m 
cattle After 55 months of diligent effort, ending January 31, 1939, more 
than a million and a half cattle (approximately 5 5 per cent of the number 
tested) were found to give positive tests for brucellosis, the infected cattle 
were condemned and the farmers and dairymen received indemnities to com- 
pensate for the loss of the cattle Unfortunately, no similar campaign has 
yet been inaugurated to control the disease m hogs and goats 

The logical method for preventing the transmission of milk-boine infec- 
tion to human beings is by pasteurisation Brucellosis is only one of the 
formidable list of diseases tiaiismitted to man through the use of raw milk 
and other unpasteurized dairy products Murray, McNutt and Purwin,’^® 
Boak and Carpenter,^^ and Zwick and Wedeman^" have demonstrated that 
complete pasteurization (143-145° F (61 6-62 7° C ) for 30 minutes) will 
destroy Brucella The need for strict supei vision of the pasteurisation proc- 
ess IS appal ent For the protection of the health of those persons whose oc- 
cupations bring them in direct contact with infected animal tissues we must 
lely upon education and the institution of precautionary measures 

For those persons who live on farms, or m small communities where pas- 
teurization IS not yet practiced, home pasteurization may be carried out by 
placing the milk in an aluminum vessel and heating it to 155° F (68 3° C ), 
Stirring constantly, then immediately setting the vessel in cold water and 
continuing the stirring until cool 

Prophylactic Immunization 

Kolmer, Bondi and Rule have recently reported the apparently success- 
ful simullaneous immunization of human beings against both brucellosis and 
typhoid fever by administering a vaccine composed of 1,000 million heat- 
killed B iyphoms combined with similar quantities of heat-killed Br abortus 
and of Bi mclitcnsis The vaccine was administered subcutaneously m 
doses of 0 5, 1 and 1 cc at weekly mter\als The vaccination was well 
borne, the mild reactions were comparable to those following typhoid-para- 
t)phoid ^accmc About 96 per cent of the subjects de\ eloped agglutinins 
for B typhosus and all developed both agglutinins and immune opsonin for 
Br aboilits The serums of about 17 per cent showed some protective anti- 
bod} for Br abortus before immunization as compared uith 79 per cent after 
immunization Similarly, some protective antibody for Br inch ten ns was 
present m 14 per cent of the volunteers before \accination, after immuniza- 
tion all had protects e antibodj Immunization uith the -vaccine did not 
apjiear to produce allergic cutaneous «:cnsitization to hrucellergin These 
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obseivations would appear to justify moie extended trial of this simple 
method of protection, particularly for tliose who are exposed to either 
typhoid or Bi ucella infection 

Specific Therapy 

While there is considerable evidence that the employment of vaiious 
types of serum therapy and vaccine therapy has greatly improved the outlook 
for most patients suffering from acute or chi onic brucellosis, it is extremely 
difficult to evaluate the effectiveness of any form of specific therapy m a 
disease characterized by natural remissions and by an extiemely variable 
symptomatology The reported results of vaccine therapy or serum therapy 
run the entire gamut from pessimism to hyperenthusiasm More extensive 
controlled and systematic studies on a large number of patients, carried out 
ovei a period of many years, are necessary before definite statements can be 
made It would appear, however, that sufficient data have been accumulated 
to justify the continued and extended use of some of the specific agents 

A Serum Therapy 

Interest in serum therapy, which had waned following the earlier ap- 
pearance of several unfavorable reports, has been revived by the development 
of a more potent znti-Brucella serum by Foshay and his associates at 
tlie University of Cincinnati Detoxified Brucella antigens are employed for 
the development of the antiserums in goats or horses Several favorable 
experiences with the Foshay serum have been recorded by other workers 
This type of antiserum therapy should be restricted to patients with acute 
or subacute brucellosis, preferably to those who have had the disease less 
than eight months The dosage recommended by Foshay is as follows for 
adults suffering from moderately severe to severe manifestations of the 
disease, the average total dose is 60 c c , given by three daily intravenous or 
intramuscular injections of 20 c c eacli or by two daily injections of 30 c c 
each, m unusually severe infections, 90 to 120 cc may be given in unit 
doses of 30 c c during a period of 48 to 72 hours , for children, a total of 
20 to 30 c c may be given, either intramuscularly or subcutaneously, in daily 
doses of 10 c c each 

Serum therapy is not indicated in cases of chronic brucellosis of more 
than eight months’ duration, unless sudden, severe exacerbations occur 
Sucli abrupt relapses are usually the result of regional localizations involving 
the meninges, brain, spinal cord, heart valves, lungs, liver, spleen and bone 
marrow In such cases, the dosage of serum would be that recommended 
for unusually severe infections 

23 Vaccine Therapy 

It seems probable that the earlier discrepant reports of the effectiveness 
of vaccine therapy had their basis in a lack of standardized methods for the 
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preparation of tlie vaccines, both as regards the choice of suitable sti ains and 
the concentration of the vaccine These difficulties appear to have been 
largely overcome in recent years by the development of better standards for 
the preparation of therapeutic vaccines 

Brucella mehtensis (varieties abortus and sms) vaccine, N N R , has 
been widely employed and is available through the usual trade sources This 
vaccine is a saline suspension of heat-killed or formalin-killed Brucella 
abortus and sms organisms m equal quantities Vaccines prepared from the 
mehtensis variety of the organism should be utilized only m the treatment 
of tlie relatively rare Brucella mehtensis infections 

Experience has^ taught that no rigidly standardized scheme of dosage of 
vaccine is applicable to patients witli brucellosis Experience and good 
judgment are essential requisites m determining the proper dosage for each 
individual The usual procedure with the commercially available vaccine is 
first to test for hypersensitiveness by injecting OOSccofal 10 dilution 
of the vaccine intracutaneously If die patient does not experience an ex- 
cessive local or systemic reaction within the next 48 houis, an initial theia- 
peutic dose of 0 25 c c is injected into the deep subcutaneous tissues, or 
preferably into the muscle Local reactions are minimized by intramus- 
cular injections If no untoward reaction follows the first injection of 
0 25 c c , a second dose of 0 25 c c is given three days later The dosage is 
then increased m increments of 0 25 c c , at intervals of three days, until a 
dosage of 1 c c is reached Ordinarily, two injections of 0 5 c c and two 
of 0 75 c c are given before the 1 c c dosage is attained Five to eight 
injections of 1 c c each may then be given at three-day intervals 

If the patient is highly sensitized, it is wise to begin with inti amuscular 
doses of 0 1 c c , or, in rare instances of extreme sensitization, with doses of 
0 1 c c of a 1 10 to 1 100 dilution of the vaccine, and gradually increase 
the dosage by 0 1 c c increments until a dosage of 1 c c is reached If, dur- 
ing the course of vaccine injections an unusually severe local or systemic re- 
action should occur it is desirable to reduce the next dose to one-half the 
ainoiint which produced the severe reaction and then cautiously and gradu- 
ally increase the succeeding doses 

A series of four to six or moie sharp systemic, febrile reactions, usually 
accompanied by a transient exacerbation of symptoms, is the goal of the 
treatment Hence, only extreme local or general reactions should be avoided 
Elevations of temperature to 103-105° F (39 4-40 6° C ) are not uncom- 
*mon within four to eight hours after the injection of \accine Such sys- 
temic responses may occur following the first injection of a small quantity of 
\accinc or may not occur until relatncly large doses are given In chronic 
brucellosis larger closes of the ^acclnc may be required; if no reaction is 
pro\oked after fi\e or six 1 cc injections, the dotsage may be gradually in- 
creased b} 0 5 c c. increments to 2 or 3 c c 
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^Vhlle some patients who have obtained an apparently satisfactory re- 
sponse to vaccine therapy have had little or no thermal reaction, the most 
prompt and lasting results have occurred in those who have experienced 
several such reactions 

Erythema and tenderness at the site of vaccination occur commonly for 
a day or two following injections In about 5 per cent of cases, a local hard 
tumefaction may persist for much longer periods In a small proportion of 
such cases sterile abscesses or local areas of necrosis have developed 

C Brucellin Therapy 

Brucellin is a fraction of Brucella cells obtained by growing the organism 
m liver brotli The bacteria-free active agent is recovered from the liver 
broth filtrate This preparation was devised by I F Huddleson and 

may be procured at the Central Brucella Station, Michigan State College, 
East Lansing, Michigan 

The dosage of Brucellin must also be adjusted to suit the requirements of 
individual patients After the extent of sensitiveness has been determined 
by the mtradermal injection of 0 1 c c of Brucellin, the usual procedure in 
non-hypersensitive patients is to give repeated injections of 1 c c at intervals 
of three days until the morning and evening temperatures between the in- 
tervals of injection tend to become subnormal Here again, one object of this 
form of therapy is the production of a series of four or more febrile, systemic 
reactions If the duration of illness is less than 10 weeks, the likelihood of 
recovery following four 1 c c injections is greater than if the duration is 
longer than 10 weeks Patients with long-continued chronic brucellosis re- 
quire a larger number of injections and may require gradually increasing 
amounts up to 5 c c .before satisfactory reactions are produced In highly 
sensitized persons, it is advisable to start with intramuscular doses of 0 1 c c 
If there is no severe systemic reaction following this injection, each succeed- 
ing dose may ordinarily be doubled, until the larger dosage is attained 

A partially oxidized detoxified vaccine, devised by Foshay and O’Neil, ®‘‘ 
has been used with apparent success ®® Much smaller doses are given sub- 
cutaneously at more frequent intervals The few reports of results indicate 
the recovery rate equals that of other vaccines or Brucellin Local or consti- 
tutional reactions do not occur with the oxidized vaccine It has been recom- 
mended chiefly for the treatment of chronic brucellosis 

While it is difficult to evaluate the results of vaccine or Brucellin therapy, 
the experiences of many investigators indicate that about 60 per cent of pa- 
tients with brucellosis obtain apparently complete recovery after a satisfac- 
tory course of either agent An additional 25 per cent appear to obtain some 
benefit, while the remaining 15 per cent are not improved 

The contraindications to vaccine or Brucellin therapy are heart disease, 
renal disease, arteriosclerosis, meningeal or cerebral localizations of Bi ucella 
or the acute fulminating (malignant) form of the disease 
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Non-Specific Protein Therapy 

Injections of foreign protein substances, such as sterile skimmed milk, 
typhoid vaccine or typhoid-paratyphoid vaccine have been utilized for 

the production of non-specific shock reactions in the treatment of brucellosis 
Erwin and Hunt reported good results in 20 patients with acute and sub- ^ 
acute brucellosis following the intravenous injection of killed typhoid para- 
typhoid organisms The usual initial dose was 30 to 50 million killed or- 
ganisms, with two to SIX additional injections, increasing the dosage by incre- 
ments of 25 million organisms 

Chemotherapy 

Neoarsphenamine, mercurochrome, acriflavme, metaphen, thionin, methyl- 
ene blue, methyl violet, gentian violet and other chemical substances have 
been used in the treatment of brucellosis In most instances the reports of 
the apparently successful use of these substances were based upon observa- 
tions limited to small numbers of patients The very length of the list argues 
against the specificity of any of them 

Sitlfamlamide and related compotmds have been heralded as effective 
agents in the treatment of brucellosis since 1936 After the first wave of 
enthusiasm, usually based on short observations on relatively few patients, 
other reports of less favorable or entirely negative results have appeared 
Blumgart and Gilhgan analyzed the results reported in the 3 1 papers which 
appeared between 1936 and 1939 Twenty-four of the reports were con- 
cerned with only one or two patients Of the 74 cases treated with sulfanil- 
amide or allied compounds, there were 68 apparent recoveries and six fail- 
ures, 14 of the 68 patients (20 per cent) exhibited relapse after apparent re- 
covery The daily dosage of sulfanilamide employed in most cases was 4 to 
6 gm (60 to 90 grains) during the period of fever, with gradually diminish- 
ing dosages for three or four days after the fever abated The administra- 
tion of the drug was rarely continued for more than 12 days Bynum re- 
ported six cases of brucellosis unsuccessfully treated with large doses of 
sulfanilamide Long and Bliss report recurrence of infection in four of 
fi\c patients uhose immediate response to sulfanilamide therapy was appai- 
entl}' quite satis factoo'; iu two instances Bnicella was recovered from the 
blood after sulfanilamide therapy was discontinued The wTiter has had 
‘Similarly disappointing experiences in several cases treated with large doses 
of sulfanilamide, sulfapjridinc or sulfathiazole, controlled by quantitative 
blood le\cls, in scweral instances apparent remission occurred only to be fol- 
lowed by relajise Until more cxlcnsivc and crlcnded studies are made on 
culturally pioved cases, the value of sulfonamide therapy m cases of brucel- 
losis must he regnided as undetermined Jn this connection it might be well 
to recall the fact that a temporary rcmi«:sion is not synonj mous w ith cure 
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Artificial Fever Therapy 

The obscivation that lecoveiy from biucellosis often followed the induc- 
tion of fevei by chemical oi biological agents led Prickman and Popp to 
investigate the possible usefulness of artificial fever induced by physical means 
. in the management of brucellosis Each of three patients was given three 
artificial fevei treatments, each of five hours’ duration, at a rectal tempera- 
tuie of 105-106® F (40 6-41 1® C ) , all were benefited by the treatment 
Zeiter®® described a similarly favorable experience More recently, Prick- 
man, Bennett and Krusen®® analyzed the results of treatment with physically 
induced hyperpyrexia in 21 cases of brucellosis, apparent cure resulted in 
80 9 per cent of the patients The duration of the disease prior to artificial 
fever therapy varied from 10 days to two and one-half years We®^ have 
had similar favorable results in i ef ractory patients who have not responded 
to vaccine therapy, the usual course employed by us has consisted of six 
fever sessions, each of three hours’ duration, at a rectal temperature level of 
105° F (40 6® C ), given during a period of two weeks, the patients were 
hospitalized during the course of artificial fever treatments Artificial fever 
therapy should be carried out only m properly equipped institutions by thor- 
oughly qualified physicians and nurse-technicians 

Summary and Conclusions 

1 The author’s prediction of a decade ago, greeted with some skepticism 
at that time, that brucellosis would become recognized as a public health prob- 
lem of major proportions has been fulfilled Of the 248 cases of brucellosis 
studied by the author, all but 52 occurred prior to the passage of a universal 
pasteurization oidinance in 1931 In all but one of the 52 cases occurring 
duiing the past 10 years the patient had consumed raw milk elsewhere prior 
to the onset of illness , the exceptional patient was a dairy employe who drank 
milk before it was pasteurized 

2 The symptomatology of the acute and the chionic forms of brucellosis 
vaiies greatly The diagnostic criteria for acute brucellosis are usually not 
applicable to the chronic form of the disease There is little doubt that the 
chronic ambulatory form of brucellosis is widely prevalent, is often confused 
with other diseases, and frequently is not recognized Many “neuras- 
thenics ’’ and patients with so-called " fever of unknown etiology ’’ have been 
found to be victims of chronic brucellosis Less than 10 per cent of patients 
with chionic brucellosis have experienced a previous acute febrile illness, com- 
patible with a diagnosis of acute brucellosis 

3 The only diagnostic procedure by which the diagnosis of brucellosis 
may be established with certainty is by die cultivation and identification of 
the organism The agglutination test and skin test are of considerable value ^ 
m the diagnosis of acute brucellosis, but these procedures are notoriousl}’' in- 
adequate as diagnostic aids in cases of chronic brucellosis A positne ag- 
glutination test, particularly of low titer, and a positn e skin test do not indi- 
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cate that the person is suffering from brucellosis at the time the tests are 
made Both the agglutination test and the skin test will yield entirely nega- 
tive results in an appreciable number of persons from whose blood Brucella 
may be recovered 

4 In our hands, the opsonocytophagic test has yielded a high proportion 
of inconsistent results We have found this test to be of little value as a 
diagnostic procedure or as a guide to therapeutic response 

5 Since it is now well established that brucellosis is caused most fre- 
quently in this region by the ingestion of raw milk containing Brucella, the 
most important consideration in the contiol of the disease is adequate, con- 
trolled pasteurization of all milk and dairy products 

6 Brucella vaccine therapy has pioduced favorable results in from 60 to 
85 per cent of patients with either acute or chronic brucellosis Sulfanil- 
amide and other sulfonamide drugs are apparently of little benefit Artificial 
fever therapy has yielded favorable results, particularly in those refractory 
patients who did not respond to vaccine therapy 
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COCCAL SEPTICEMIA 
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Philadelphia 


Introduction 


The history of medicine probably contains no parallel example of tlie 
generalized acceptance and popularity of a treatment as that of the sulfon- 
amide derivatives While there can be little question of the efficacy of these 
drugs in certain infections, it is becoming increasingly apparent from the 
slowly accumulating reports of more conservative observers, that the exag- 
gerated faith in their panaceal capacities does not appear to be justified, as, 
indeed, recent critical reviews illustrate Among the different communi- 
cations devoted to sulfonamide tlierapy, a number of scattered reports have 
dealt with the successful treatment of staphylococcal septicemia Consisting 
to a great extent of individual case histories, scanty m detail and relevant 
information, the reports are difficult to appraise in regard to the actual value 
of the sulfonamides in this form of infection This becomes even more 
difficult when it is realized that while successes are reported, failures usually 
are not, thus presenting the reader with a one-sided point-of-view 

While studying the effect of an experimental, antibacterial serum ^ on 
staphylococcal septicemia, there have been referred from time to time to the 
present writers patients m whom the sulfonamide drugs were frank failures 
in checking the course of infection With the number of such patients 
mounting steadily, a feeling of doubt was created regarding the degree of 
effectiveness of any of the sulfonamides thus far introduced to control severe 
staphylococcal infection It was decided, therefore, to analyze the^ data on 
hand in order to ascertain the exact conditions and results of the drug 
therapy It must be said in fairness that the criticism applied above to the 
one-sided reporting of successful treatment is equally tenable in this instance, 
since tlie cases to be described herewith represent unsuccessful treatment, 
only In justification of tins position, however, it must be remembered that 
genuine staphylococcal septicemia is not common, so that the relatively large 
number of patients, as will be reported below, may be a better indication of 
tlie probable outcome awaiting the treatment of such infection with these 
drugs than appears on the surface 
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Review of the Literature 

Before considering the statistical evidence in the hands of the writeis, it 
may be of value to review briefly the experience of preceding workers That 
presentation of their results may be simplified, the available data derived 
from 27 different references have been arranged in tabular form (table 1 ) 

Table I 


Collected Statistics on Effect of Sulfonamides in Staphylococcal Septicemia 


Investigators 

Drug Studied 

Number of Patients 

Treated 

Recovered 

Foerster ® 

Prontosil 

1 

1 

Mitchell * 

Uleron 

3 

3 

Colebrook and Kenny ’ 

Sulfanilamide 

3 

2 

Mendell ® 

C< 


0 

Thornhill et al ® 

II 


2 

Blake and Haviland 

Sulfapyridine 


0 

Fenton and Hodgkiss 

II 

1 

1 

Galewski and Stannus “ 

II 

1 

1 

2 

Goldberg and Sachs “ 

II 


Hartmann et al 

II 


2 

Long“ 

II 


3? 

(rapid 

Martin and Bryan “ 

II 


sterilization) 

4 

O’Brien and McCarthy 

II 

1 

1 

6 

Spink, Hansen, and Paine 

1 1 

10 

Wade>» 

II 

1 

1 

Carroll et al 

Sulfamethylthiazolc 

3 

3 

Hartmann 

II 

8 

3 

Herrell and Brow n ~ 

II 

1 

2 

1 

2 

Weisman and Russell “ 

II 

Carey 1 

Sulfathiazole 

6 

3 

Fitch" 

II 

1 

1 

Kcliher and Carlan " 

II 


1 

3 

Rammelkamp and Keefer 

II 

Scott” 

II 


1 

Spink, Hansen, and Paine 

1 1 


18 

Stirling” 

II 

mBm 

1 

Abramson and Flacks 

Different compounds 

It II 


2 

Herrell and Brown 

27 

15 

Totals 


128 

83 

1 


If the figures are accepted at their face Aalue, it is seen that a total of 128 
case*' are recorded as liaMiig been treated with one or another of the sulfon- 
amide compounds, and of these 83 recovered, presumably because of the drug 
therapy, thus demonstrating an effecthe rate of these compounds of close to 
65 per cent This is obviously an inipressne ratio, approximately re\ersing 
the usual figures for fatahtj and sur\i\al m stajiln lococcal septicemia How- 
ex er desirable it maj be. it is impoiciblc io attempt further analxsis, since 
xxilh fexx notable exception the ptibheations summari/,cd lack 
<mrncient information for the ptirp^j'-e It is nexerthelcss interesting that m 
a number of instances, diagnosis of septicemia was based on a single, positive 
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blood cultuie, and m one case, only one of several blood cultures yielded 
giowtli, and then a single colony of Staphylococais The optimum blood 
concentration of the drug attained varies with the different reports from 3 
mg (27) to 6 mg to 20 mg per 100 c c of blood While the number of 
cases IS too few foi statistical evaluation, the impiession gathered is that 
sulfatliiazole shows the maximum effect, tins impression strengthened by 
the high degree of success with this drug reported by Spink, Hansen, and 
Paine The majority of the publications represents small numbers of pa- 
tients, even though in the aggregate, a considerable figure is reached Un- 
fortunately, however, it is more than likely that for the most part the reports 
weie made primarily to point out the therapeutic effectiveness of the drugs 
Failures experienced by other observers, on the other hand, are not to be 
found in print, if it is fair to judge from the number of personal, unsolicited 
communications received by the writers from various physicians in this 
country Consequently, while the degree of efficiency as represented in the 
literature is undoubtedly high and gratifjnng, it must be remembered that the 
picture IS incomplete 


Observations and Results 

In preparing the data of the present communication for analysis, it was 
found convenient to tabulate the patients under the particular drug employed 
Diagnosis of septicemia was based on several daily blood cultures yielding 
staphylococci, and in most cases the additional technic was incorporated of 
plating measured amounts of blood to determine the number of colonies per 
c c of blood The significance of the culture was subsequently established by 
the fermentation of mannite and by the extraction and precipitation of the 
specific carbohydrate (Type A) elaborated by the bacterial cell®® The 
sulfonamide drugs were given as early as possible and the dosages given, 
while variable, were well within the usual limits Chemotherapy was then 
continued to a point where it was decided by the physician in charge that 
the chemotherapy was a failure, when one of tlie present writers was called 
upon for consultation In certain patients some other form of treatment 
was substituted for the drug, but in such instances, the subsequent method 
of treatment has been tabulated only when the patient survived, or it was 
possible to continue the substituted treatment for a reasonable length of time 
to establish its effect (i e , for at least 48 to 60 hours) It did not seem fair 
to include any treatment given for less tlian the designated period, because it 
was obvious that in such cases the condition was already hopeless before 
therapy was instituted In addition to the drug therapy, each patient was 
o-iven whatever surgical care and supportive treatment was indicated during 
the course of the disease 

In table 2, will be found tlie data bearing on the treatment of staphylo- 
coccal septicemia with sulfanilamide It will be seen that 19 patients with 
septicemia arising from a variety of localized conditions were given the drug 



Table II 

Effect of Sulfanilamide on Staphylococcal Septicemia 



c W 4 18mos 


V V 5 7 mos 


M D 8 35 yrs 


D K 12 4 yrs 


C S 13 25 yrs 


A M 16 63 yrs 


W N 25 21 yrs 


V C 26 24 yrs 


M A 27 10 yrs 


D R 31 26 >rs 


P V 35 57 irs 


II J 4S 44 >r 



R W 61 5>r<! 


S II 7 1 6 > r** 


1 B 8(1 i 0 j f-. 


M-ru j47v'S 


J N 21 i 


Diagnosis 


Furunculosis 

Pneumonia 

Septicemia 


Primary focus ? 
Septicemia 


Septicemia 


Furunculosis 
Renal abscesses 
Septicemia 


Tonsillitis 
Osteo I tibia 
Septicemia 


CcUulitis-face 

Pneumonia 

Septicemia 


Infected nose 

Pneumonia 

Septicemia 


Infected finger 
Extension along 
arm 

Pneumonia 

Septicemia 


Self abortion 
Osteo 1 hip 
Pneumonia 
Septicemia 


*' Scarlet fever ' 
Pneumonia 
Pleurisy 
Septicemia 


Sore throat 
Cerv leal 
adenopathy 
Pneumonia 
Septicemia 


Infected thigh 
Cellulitis 
Thrombophlcbitij 
Septicemia 


Cellulitis 1 foot 
and leg 
Pneumonia 
Plcuris> 
Septicemia 


OsUo 1 hnec 
Scpticcmi I 


Celliiliiis-facc 
Sinus lhromlK>-.is 
Ba'iHr mcningUi* 
Septiccmi i 


Osteo fool 
Scpticemi I 
Lndocarditi* 


j Diabetes 
i ruruaciilo' s 

j ^,1 lee li I 

j Pen -abe til 

I 

j I'eaila 


Drug Treatment 

Day 

Started 

Duri- 

tion 

(Days) 

Ef- 

fect 

8th 

21 

none 


Ultimate 

jjf. Treatment 
feet 


none Phage Died 



Phage and drug 
treatment 
concurrent 







6 none Antitoxin Recovered 
then 

Antibacterial 

serum 


6 none Antibacterial Recovered 
serum 


10 none Antibacterial Recovered 
serum 


8 none Antitoxin Died 
7 days 


Drug started 
first day of 
septicemia not 
furunculosis 






none Antibacterial Recovered 
serum 



8 none 


9ih I none 





Drug started 1 st 
day of septi- 
cemia, discon- 
tinued because 
of toxic 
reactions 




5 none Antibacterial Died 
serum 


5 none Antibacterial Died 
scrum 


noni Antiliactcn il Kteovered 
scrum 



2 1 none 





Recot Lrcd 


Died 


Stptictmia 
nutstionahle 
(See text) 



1 rone i AnMfiicte.iai; Dud 

’ . ‘Cfum j 


Endocarditl* 
obtious after 
«erum t ns 
suited 
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from the fii st to the ninth day of illness, and this therapy was continued for 
^allable peiiods up to 21 days In each case but one (M-C 5) sulfanil- 
amide had failed to check infection This was particularly striking in cer- 
tain patients (M D 8, D K 12, D R 31, H J 48, M -C 12), since the sep- 
ticemia in these cases developed as a secondary complication while the drug 
was being administered to restrain what was at the time a purely localized 
infection With sulfanilamide exerting no apparent benefit, recourse was 
had to other therapeutic agents as specified bacteriophage m one, antitoxin 
111 two, antibacterial serum m eight The only success obtained was with 
the latter m that of the eight, five recovered and three died In the remain- 
ing nine cases, reported as having no subsequent specific treatment, some 
actually had no other treatment or the treatment was not continued suf- 
ficiently long to consider the attempt a fair trial In one patient (M-C 5) 
recovery occurred following 10 days of treatment with sulfanilamide This 
case, however, was considered as a transient bacteremia, because of 10 con- 
secutn e daily cultures, the first, fourth, and eighth were positive with never 
more than three colonies per c c of blood, and the remaining cultures yielded 
no growth The indications aie, therefoie, that m this group of 19 patients 
treated with sulfanilamide, the drug certainly did not offer any protection 
against the infection in 18 cases, and possibly not even in the nineteenth 
The data relating to the use of sulfapyndine will be found in table 3 
Analysis reveals that 12 individuals were tieated with this derivative, the 
tieatment being started on the second to the seventh day of illness and lasting 
from four to 28 days In this series also are to be found examples of sep- 
ticemia developing during drug treatment (MS 28, R S 45) Of the 12 
patients, one was later given antitoxin and died, while seven received anti- 
bacterial serum with four survivals and tliree deaths A careful review of 
tlie individual clinical records leaves no alternative but that sulfapyndine ac- 
complished little, if anything, in this group of patients 

Possibly due to the early withdrawal of sulfamethylthiazole from cir- 
culation, the present records include only two examples of treatment with this 
diug (table 4) Both patients received the drug as the only specific measure 
One (MB 1) starting with a localized infection developed septicemia during 
administration of the drug, while the other was an instance of rapid, ful- 
minating infection Both alike were unaffected by the treatment 

As will be seen in table 5, 20 patients were treated with sulfathiazole 
The time of starting the drug varied from the first to the seventh day of ill- 
ness and the duration of treatment varied from four to 29 days Two 
patients subsequently received antitoxin and both died Antibacterial serum 
was substituted for the drug in nine patients, and of these seven recovered 
The remaining nine, representing drug tieatment alone or supplemented with 
some other specific agent at too late a stage to help, all died 

Table 6 represents patients treated with a combination of sulfonamide 
compounds Thus, three received sulfanilamide and sulfapvridmc, three 
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Table III 


Effect of Sulfapyndme on Staphylococcal Septicemia 


Patient 

Age 

Sex 

Diagnosis 

Drug Treatment 

1 

Subsequent 

Speciffc 

Treatment 

Ultimate 

Outcome 

Comments 

Day 

Started 

Dura- 

tion 

(Days) 

Effect 

B O 24 

23 yrs 

F 

Pneumonia 

Septicemia 

Meningitis 

Endocarditis 

3rd 

■ 

none 


Died 


M S 28 

6yrs 

i 

Pneumonia 

Pleurisy 

Septicemia 

3rd 

5 

none 

Antibacterial 

serum 

Recovered 


A R 29 

35 yrs 

M 

Pneumonia 

Septicemia 

2nd 

10 

none 


Died 


b S 30 

49 yris j 

F 

Infected needle 
prick 

Pneumonia 

Septicemia 

2nd 

22 * 

none > 

Antibacterial ! 
serum 

Died 


D P 42 

11 yrs 

M 

Osteo 1 shoulder 

Pneumonia 

Septicemia 

4th 

6 

none ; 

Antibacterial 

serum 

Recovered 


C » 44 

28irs 

M 

Infected pimple 
Septicemia 

2nd 

14 

none 


Died 


R b 45 

12 yrs 

M 

Osteo 

Septicemia 

3rd 

5 

none 

Antibacterial 

serum 

Recovered 


L B 49 

22 yrs 

F 

Carbuncle 1 
shoulder 
Pneumonia 
Septicemia 

2nd 

6 

none 

Antibactcri'il 

scrum 

Died 


D S 51 

15 yrs 

F 

Pneumonia 

Septicemia 

Endocarditis 

7th 

10 

none 

Antibacterial 
j serum 

Died 

Serum ad- 
ministered 
after endo- 
carditis 

M M 66 

12 >rs 

r 

Osteo 

Septicemia 

3rd 

6 

none 

Antibacterial 

1 scrum 

Recovered 


M S 78 

13 >rs 

M 

1 

Osteo r tibia 
Septicemia 

6th 

28 

none 

Antitoxin 

Died 


M -C 75 

17 jrs 

I' 

Abscess site of 
thoracentesis 
Septicemia j 

2nd 

■ 

none 


Died 



Tauli: IV 


Effect of SiilfaincUnlthiazolc on Staphjlococcal Septicemia 



r 


Diagnosis 

1 

1 

1 

j Drug Treatment 

1 

Subse- 

quent 

Specific 

Treatment 

Ultim itc 
Outcome 


1* iticnt 


bex 

1 

Da> 

Started 

IlgQQl 

Effect 

Comments 

M n i 

^7 trs 

1 

\ 

M 

1 

G L) infection j 
from catheter i 
Septicemia | 

2nd 

[ 

16 

none 

nont 

i 

Died 1 


M n 2 

! 40 \r- 

1 

f 

' r 1 

( 

s 

‘ Diabetes 1 

J rnriinciilosis 
j Scpticcmn 

3rtl 

12 

i 

! 

1 

none j 

1 

i 

none 

Died 

I 

i 1 

1 

[ 

1 

1 
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Table V 


Effect of Sulfathiazole on Staphylococcal Septicemia 


Pitient 

Age 

Sex 

Diagnosis 

Drug Treatment 


Ulti- 

mate 

Out- 

come 

Comments 

Day 

Started 

Dun- 
1 tion 
(Days) 

Effec 

Subsequent 
Speafic 
^ Treatment 

B B SS 

32 yrs 

F 

Pneumonia 

Septicemia 

7 th 

15 

none 


Died 


L C SS 

11 yrs 

F 

Osteo 1 tibia and 
r ulna 
Septicemia 
Endocarditis 

4th 

5 

none 

A.nti bacteria 
serum 

.1 Died 

Serum given after 
endocarditis 
was obvious 

G O 64 



Osteo 

Septicemia 

5th 

6 

none 

Antibacteria 

serum 

1 Re- 
coveret 

d 

S T 69 

60 yrs 

M 

Diabetes 
Carbuncle neck 
Pneumonia 
Septicemia 

6th 

Inter- 
mittent 
over 29 
days 

none 


Died 


\V H 72 

20 mos 

M 

Osteo 

Septicemia 

2nd 

24 

none 

Antibacterial 

serum 

Re- 

covered 

1 

T N 73 

21 mos 

M 

Infected foot 
Septicemia 

4 th 

9 

none 

Antibactenal 

serum 

Re- 

covered 

1 

M \ 76 

23 yrs 

F 

Infected toe 

Septicemia 

Endocarditis 

6th 

6 

none 

Antibactenal 

serum 

Died 

Serum given after 
endocarditis 
was obvious 

P B 77 

3 yrs 

M 

Osteo 

Septicemia 

3rd 

8 

none 

Antibactenal 

serum 

Re- 

covered 


F B 84 

37 yrs 

F 

Perinephritic 

abscess 

Pneumonia 

Septicemia 

■ 

12 

none 

Antibacterial 

serum 

Re- 

covered 


L S 87 

38 yrs 

M 

Gluteal abscess 
Septicemia 

2nd 

i 

8 

none 


Died 


O 88 

40 yrs 

M 

Infected finger 

Pneumonia 

Pleurisy 

Septicemia 

3rd 

10 

none 


Died 


W -JMC 1 

4 yrs 


Osteo 

Septicemia 

4th 

20 

none 

Antitoxin 

Died 


W -BC 2 

16 mos 

M 

Osteo 

Septiceima 

4th 

12 

none 

1 Antitoxin 

Died 


P E 

20 mos 

M 

Primary focus? 

Septicemia 

Pericarditis 

3rd 

16 

none 


Died 


D F 

6 yrs 

F 

Osteo 

Septicemia 

■ 

24 

none 


Died 


D O 

30 yrs 

M 

Cellulitis 

Septicemia 

Multiple meta- 
static abscesses 

? 

20 

none 

] 

Died 


J S 89 

7 mos 

F 

Osteo 

Convulsions 
Septicemia 
Metastatic abscess 
Agranulocytosis 

6tti 

4 

none 

] 

Died 

Rapid fulminat- 
ing infection 

J H 91 

6 mos 

1 

Pneumonia follow - 
ing inhalation of 

foreign body 
Septicemia 

5th 

5 

none 

I 

}ied 

Rapid fulminat- 
ing infection 

M M 94 

■ 

9 

Post-opera ti\e 
pneumonia 
Septicemia 

1st 

6 

none 

\ntibactcri*il r 
«erum o 

Ic- 

o\*ered 


E E 96 

32 yrs 


Primarj 

pneumonia 

Septicemia 

2nd 

11 

none 

‘^ntib'ictcrial P 
scrum Q 

»e- 

3\ crcd 
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' Table VI 

Effect of Combined Sulfonamide Drugs on Staphylococcal Septicemia 
A Sulfanilamide and Sulfapyndme 






Drug Treatment 

Subsequent 

Ulti- 

mate 

Out- 

come 

Comments 

Patient 

Age 

Sex 

Diagnosis 

Day 

Started 

Duration 

(Days) 

Effect 

Specific 

Treatment 

J T 39 

9 yrs 

F 

Osteo r foot, 
r scapula, 

1 ulna, 

1 fibula 
Septicemia 

3rd 

Sulfanil- 

amide-4 

Sulfapyr- 

idine-4 

none 

Antitoxin 

4 days, then 
antibacterial 
serum 

Re- 

covered 


r B 43 

t 

1 S yrs 

M 

Osteo 

Septicemia 

6th 

Sulfanil- 

anude-12 

Sulfapyr- 

idine 

none 

Phage anti- 
toxin. then 
antibacterial 
serum 

Re- 

covered 

Sulfapyndme was 
given intermittently 
over a period of 8 
weeks 

M M 

IS yrs 

M 

Osteo skull 
Septicemia 

4th 

Sulfanil- 

amide-3 

Sulfapyr- 

idine-S 

none 

! 

Antibacterial 

serum 

Re- 

covered 



B Sulfanilamide and Sulfathiazole 


M B S7 

1 

11 yrs 

F 

Osteo r hip 

Septicemia 

Pericarditis 

2nd 

Sulfanil- 

amide-2 

Sulfathi- 

azole-lS 

none 

Antibacterial 

serum 

Died 

Serum used after 
pericarditis was 
obvious 

C K 70 

3 wks 

F 

1 

Gingival abscess 
Osteo r tibia 
Septicemia 

4th 

Sulfanil- 

amide-3 

Sulfathi- 

azoIe-8 

none 


Died 


\ T 85 

IS }rs 

1 

M 

Osteo 1 tibia 
Septicemia 

2nd 

Sulfanil- 

amide-2 

Sulfathi- 

azole-4 

none 

Antibacterial 

serum 

Re- 

covered 



C Sulfapyndme and Sulfathiazole 


J P 71 

8 jrs 

M 

Abscess 
r shoulder 
Scpticcinia 

3rd 

Snlfap> r- 

idine-2 

Sulfathi- 

none 


Died 








azolc-2 





D Sulfamethylthiazole and Sulfathiazole 


D K 50 

5 jrs 

I 

Pironj cilia 
r thumb 
Septicemia 
Pericarditis 
Osteo r femur 

5th 

8 1 

j 

j 

none 

Phage then 

antibacterial 

scrum 

Died 

Scrum ustd after 
pcrKTirdiiis was 
ob\ lous 



r 

Osteo 1 hip 
Septicemia | 

■1 

12 

none 

1 

Died 

! 



D 


Vcphntic 
abscess 
Scpticemi 1 

i 

6 1 

! 

none i 

Dud 

i i 


sulfanilamide and sulfathiazole, one bulfai)\ridinc and sulfathiazole, and 
three, Milfamctlnllhiazolc and sulfathiazole I'he c\idcnce is similar to that 
of the preceding tables After unsuccessful trial with the combined drugs, 
three of the 10 patients were subsequently treated w’lth antibacterial serum 
and two rcco'.cred, three were gi\cn combinations of phage, antitoxin, and 
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antibacteiial serum and one lecoveied, the lemaming four, with no other 
treatment, all died 

Thus, then, if all the data are summarized (table 7) it is seen that 62 pa- 
tients were treated with different sulfonamide derivatives Except for the 
doubtful case referred to above (M -C 5), there appears to be little choice in 
the different derivatives used and little evidence for accepting this form of 

Table VII 


Summary of Sulfonamide Treatment of Staphylococcal Septicemia 


Sulfi- 
Drup Used 

No of 
Pitients 

Effect 
of Drug 

Subsequent Specific Treatment 

Ultimate Outcome 

Sulfanilamide 

18 

none 

Phage 1 

Antitoxin 1 

Antibacterial serum 8 

*No other treatment 8 

Died 

Died 

S Recovered, 3 died 

7 Died, 1 recovered? 

Sulfapyndme 

12 

none 

Antitoxin 1 

Antibacterial serum 7 

N o other treatment 4 

Died 

4 Recovered, 3 died 

4 Died 

Sulfamethyl- 

thiazole 

2 

none 

N 0 other treatment 2 

2 Died 

Sulfathiazole 

20 

none 

Antitoxin 2 

Antibacterial serum 9 

No other treatment 9 

2 Died 

7 Recovered, 2 died 

9 Died 

Combined 

drugs 

10 

none 

Antibacterial serum 3 

Antitoxin followed by 
antibacterial serum 1 
Phage followed by 
antibacterial serum 1 
Phage followed by 
antitoxin, then by 
antibacterial serum 1 
N o other treatment 4 

2 Recovered, 1 died 

Died 

Died 

Recovered 

4 Died 

Grand totals 

62 

none 

Phage 1 

Antitoxin 4 

Antibacterial serum 27 

Combined biological 
agents plus anti- 
bacterial serum 3 

No other treatment 27 

Died 

4 Died 

18 Recovered, 9 died 

1 Recovered, 2 died 

1 Recovered?, 26 died 


* This implies that other specific treatment was not attempted, or was of too short duration 
to be significant All patients received both whatever surgical care was indicated and the 
usual supportive measures 


cliemotherapy as a strikingly specific treatment for staphylococcal septicemia 
For example, of the 62 patients, 42 eventually died, the remaining 20 sur- 
viving according to the writers’ interpretation, because of other therapy If 
the objection be made, however, that the sulfonamides contributed to the 
recovery of the surviving patients, thereby discounting completely the later 
treatment the mortality rate on this basis still attains a figure of over 67 per 
cent Such a result, it must be admitted, at best only matches the “ average ” 
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rate, and therefore, shows no improvement over the usual non-specific meas- 
ures employed in the past 

There is no particular point to be gamed at the present time by discussing 
the effect of the subsequent, specific measures adopted This is part of an- 



riG la Effect of sodium sulfathiazolt (30 per cent) on culture of Staph aureus 
1/20,000 cc of culture plated before and after mixing Upper left, before Upper right, 2 
mm after Lower left, 15 min after Lower right, 60 min after 


Other unestigation to bo reported later For the time being, it may suffice 
to say that the) ha\c been included to keep the records complete, and to 
demonstrate that, in the patients surviving, some treatment other than the 
sulfonamides was more probably responsible for reco\ery 

In tins connection, ft is of interest to describe an experiment repeated on 
‘■e\cral occasions to deterinme the in \itro effect of the sulfonamides on 
Staphyheoeem I'or this purpose the thia7ole compound was particularly 
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Studied, since by reputation, at least, it appears to be the most effective in 
such infections Because of the high solubility of its sodium salts, it was 
used in this form Saturated solutions (approximately 60 per cent) were 
used entirely, and on subsequent mixing with equal volumes of broth cul- 



Fig lb Effect of sodium sulfathiazole (30 per cent) on culture of B colt 1/20,000 
c c of culture plated before and after mixing Upper left, before Upper right, 2 min after 
Lower left, IS min after Lower right, 60 min after 


ture, the concentration was accordingly reduced to 30 per cent, and the 
alkalinity measured from pH 10 5 to pH 110 

Upon mixing -equal volumes of solution and culture, there was an im- 
mediate, curious effect, later recog^nzed as an optical illusion, but originalh 
interpreted as a solubility effect (i e , tliat staphylococci are soluble in 30 per 
cent sodium sulfathiazole) Subsequent study revealed that actually tlie 
organisms are not dissolved, but that possibly the drug causes a change in 
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the refractive index of the bacteria, or the menstruum, thus giving the false 
appearance of a solution, an opinion, however, still remaining to be proved 

Young broth cultures (8 to 12 hours), then, were mixed m equal volumes 
with the sodium salt as indicated, and at specified intervals cultures were 
plated m meat infusion agar to determine the effect of the drug on viability 
of the Staphylococcus Thus, cultures were made with 1/20,000 c c before 
adding the drug and at two, 15, and 60 minutes following mixing In order 
to illustrate the results observed, photographs were made after 24 hour in- 
cubation of the cultures, and these are submitted m the accompanying plate 
Merely a glance suffices to demonstrate that no appreciable effect was notice- 
able under the conditions stated In other words, at a concentration, ap- 
proximating five thousand times that in tlie blood of treated patients (6 mg 
per 100 c c ) and for exposures up to one hour, sodium sulfathiazole ap- 
parently altered very little, if any, the original number of staphylococci 
When the exposure was continued for 20 hours, there was a decrease of 
about 80 per cent to 90 per cent m cultivable oigamsms, but this was probably 
due to the high alkalinity effecting dissolution of the bacterial cells Com- 
parable results were obtained with three different strains, each isolated from 
blood cultures during septicemia, and from patients not treated with sulfon- 
amide derivatives 

For purposes of control, similar experiments were conducted with two 
different strains of recently isolated B cob Within two minutes, there was 
a remarkable diminution in the number of colon organisms, and m 15 
minutes, sterilization was complete Parenthetically, it is interesting to 
add that this bacterium did not give the “ solubility phenomenon noted 
above The contrast in the behavior of the drug on the two species, and 
the implications arising therefrom are too obvious to require comment 

Discussion 

Reconciliation of divergent observations is usually difficult, and moie 
often than not, both unsatisfactorj’^ and inconclusive This should not 
justify, houever, cither ignoring completely or dismissing casually the 
presence of such a situation Admitting at the outset, that those patients 
licncfitcd by sulfonamide therapy were not referred to the present writers, 
hut only those in whom the treatment was incfTectual, it is nevertheless clear 
that the results reported here cast some doubt, at least, on the high percentage 
of effectiveness reported In other workers Perhaps of foremost im- 
portance in this discussion is the c\idencc on winch the diagnosis of septi- 
cemia IS based As far as blood cultures per sc go, grow'th of staphylococci 
Tna\ impK cither transient pa«;sage of bacteria through the circulation fi c , 
bacteremia), or their jirolonged presence with freijuenil} increase in num- 
bers (ic, septicemia) ConsequciUh, repeated blood cultures, with pre- 
ferabK an estimation of the number of colonies per ec, become necessare. 
if the two p!iase.» are t«> be distinguished properK '1 his precaution, if taken 
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at all, was not stated by most of the preceding workers In any case, as- 
suming that the evidence for septicemia is unimpeachable, it must be remem- 
bered that 15 to 35 per cent of sucli patients recover in the absence of any but 
surgical and supportive treatment Consequently, a single case or two does 
not carry sufficient weight for statistical purposes, and of the 27 references 
cited, only six “ report more than five patients In the absence 

of detailed information, therefore, both clinical and bacteriological, the 
reader, while accepting recovery as genuine, is unable to evaluate its sig- 
nificance 

It seems to the writers, however, that the crux of the matter resides in 
one all-important consideration Experimental observations amply demon--, 
stiate that sulfonamide derivatives possess the capacity to suppress the 
growth of staphylococci, not only in vitro but in vivo as well This sup- 
pi ession expresses itself, however, not as a bactericidal or bacteriostatic ef- 
fect, but as a temporary retardation of growth In time, growth which has 
been proceeding at a delayed rate, may then occur in the usual logarithmic 
manner Consequently, it is not unlikely that in occasional patients (le, 
when the virulence of the infecting organism is not too highly exalted, when 
septicemia is in an early stage, when the number of staphylococci per c c is 
low, when the localized lesions are surgically accessible, when the general 
resistance of the patient is of good quality, etc ) the effect of drugs by re- 
straining even for a period the otherwise rapid multiplication and invasion 
of the organism may actually give tlie tissues an opportunity to marshall 
their own defenses In such instances the drugs may be helpful, but not 
curative, since in the ultimate analysis the patient must mobilize his own 
protective responses if the staphylococci are to be killed and eliminated, or 
if the infection is to terminate with recovery In other words, this appears 
to be another example of tlie benefits reported in this connection during the 
past generation as a result of a number of different, non-specific agents, both 
chemical and biological, which have been advanced and later either gradually 
discarded or reserved for special, limited use It seems to the writers, there- 
fore, that while under certain conditions such as those enumerated, patients 
may recover because of the benefit conferred by the drugs, the more general 
rule may eventually be accepted that the sulfonamide derivatives are not 
strikingly effective in checking the majority of genuine staphylococcal 
septicemias 

Summary and Conclusions 

1 A large number of patients (62) with staphylococcal septicemia, 
referred for possible serum therapy, had previously been under sulfonamide 
treatment 

2 Of these, 18 were given sulfanilamide, 12 sulfapyridme, 2 sulfa- 
niethylthiazole, 20 sulfathiazole, and 10 combinations of the different 
compounds 
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3 In all these patients, the evidence suggests that the drugs failed to sup- 
press the infection 

4 Of the 62 patients, however, 20 eventually survived, presumably be- 
cause of other treatment If this number be disallowed as discussed above, 
the mortality rate is still 67 per cent or approximately the usual average m 
such infections 

5 It is realized, however, that successfully treated patients were not re- 
ferred to the writers, so that this report makes no pretense at statistical 
validity 

6 Under special conditions, whidi are enumerated, it may be that the 
sulfonamides have a certain value in staphylococcal septicemia, but such 
examples are probably in the minority 

7 In support of the above opinion is the in vitro observation that sodium 
sulfathiazole m concentrations as high as 30 per cent, which is effective in 
sterilizing completely heavy growths of B coh in less than 15 minutes, has 
little if any restraining influence on different strains of Staphylococcus, even 
after one hour exposure 
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THE VALUE OF STERNAL MARROW ASPIRATION 
AS A METHOD OF BONE MARROW BIOPSY* 

By Ernest H Falconer, M D , C M , F A C P , and Maurice E 
Leonard, M D , C M , San Francisco, California 

The purpose of this paper is to attempt an evaluation of the method of 
aspirating portions of the sternal marrow through a needle or a small canula 
for study of the marrow cells The assumption is that by this procedure a 
fair sample of the cellular components of the organ known as bone mairow 
can be obtained Since Armkm ^ first described this method m 1929, it has 
been widely used and has been the subject of a number of excellent papers 
Some authors “* " found the procedure satisfactory for study of the mar- 

row Others ® apparently experienced difficulty m obtaining representative 
specimens of marrow and believed that aspiration specimens lack the funda- 
mental architectural arrangement of the marrow without which the cellular 
relations can not be evaluated properly They recommended instead the 
trephine operation We do not attempt m this report to review the extensive 
literature concerning bone marrow biopsy , we merely record our experiences 
and comment on the specimens of aspirated sternal marrow studied, m an 
effort to evaluate the usefulness of this method of biopsy 

We employed the following technic The skin over the upper sternum 
IS painted with tincture of iodine and 2 per cent procaine hydrochloride is 
used as local anesthetic A No 16 lumbar puncture needle with a stilette, 
fashioned as shown in figure 1, is inserted into the outer table of the mid- 
stcrnum just below the junction of the manubrium and gladiolus The ridge 
of this junction is easily identified, and with moderate pressure and a screw- 
ing motion the outer table can be perforated A crunching sound indicates 
that the marrow cavity has been reached The first suction pressure with a 
5 cc Luer syringe frequently dra\\s no marrow and it may be necessary to 
insert the stilette in order to remove a small plug of tissue or bone in the end 
of the needle A few trials with gentle suction pressure may be necessary 
before the marrow is sufficiently liberated from the marrow spaces to appeal 
in the sjringe About 0 2 to 0 3 cc of marrow is withdrawn Spreads 
are made directly from the end of the needle Drops of marrow' are de- 
posited on a co\er glass, a second co\er glass is placed over the drop so that 
the film spreads by capillaiy* attraction These films are stained w'lth the 
Jenner-Giemsa stain 

With each set of cover glass films, a few prepared with 2 per cent crcsvl 
blue wort drawn in order to facilitate the stiidj of reticulocytes in the mar- 

* fur jmtj’tc.itton Ma\ 2, UMl. 

rri»r the I)«jnrtmcnt o: Medicine, Unncrsitj of Californn Mtdicil School. San 

h. a prant fron. thi Cnnstim Breon i'und for Medical Ktioarch 
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row Difterential counts weie made on each specimen of marrow on the 
basis of 500 to 1000 cells counted Each author checked the count of the 
other and if essential differences occurred the average was selected Dis- 
agieement on the type of cell, which occurred occasionally, was settled by 
further study, consultation and leference to Osgood’s atlas of the blood cells 
Our material comprised 180 marrow preparations which constitute the chief 
data of this paper Because of the simplicity of ,its classification, we used 



Fig 1 

Armkin’s normal values (table 1) We believe, however, Segerdahl’s fig- 
ures for normal values (table 2) may be more reliable and accurate as they 
are based on cell counts of the marrow in 50 normal males from 20 to 30 
years of age, 40 females in the same age group and 18 persons over 65 years 
of age We learned from Segerdahl personally tliat her “ Reticulumzellen ” 
are identical with our clasmatocytes, a cell type which we have added to 
Arinkm’s table We have been much interested in the cell often referred to 
as — ^liematogone, a primitive cell resembling a lymphocyte but sho\Mng a 
very small rim of basophilic cytoplasm m which no granules are seen by ordi- 
nary staining The nucleus shows a densely matted chromatin We can not 
with confidence differentiate this cell from the lymphoc) te 
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Table I 


Normal Values According to Armkin (Modified) 


Cell Types 

Per Cent 

Myeloblasts 

10-24 

Promyelocytes 

10-28 

Myelocytes 

Neutrophilic 

45-86 

Eosinophilic 

03-10 

Metamyelocytes 

14-34 

Eosinophilic 

03-10 

Polymorphonuclears 

Neutrophilic 

41 0 -55 0 

Eosinophilic 

06-40 

Basophilic 

00-10 

Lymphocytes 

7 3 -16 5 

Plasma cells 

03-09 

Megakaryocytes 

06-61 

Monocytic cells 

2 1-93 

Pro-erythroblasts (including macroblasts) 

08-29 

Erythroblasts (including normoblasts) 

5 7 -16 0 

Clasmatocytes 

0 03- 0 3 


Table II 

Normal Values According to Segerdahl * 


Cell Tipe<« 

Group 1 
(50 men) 

Group 2 
(40 women) 

Group 3 
(18 old persons) 

Mem 

Slandird 

Deviation 

Mean 

Standard 

Deviation 

Mean 

Standard 

Deviation 

Mjeloblasts 

1 32 

0 57 

1 20 

0 53 

1 23 

0 70 

Promycloo tes 

1 35 

0 76 

1 65 

0 58 

1 62 

1 01 

Neutrophilic myclocj tes 

15 00 

3 76 

16 58 

2 61 

11 14 

4 72 

Eosinophilic myelocytes. 

1 37 

0 63 

145 

0 83 

1 17 

1 20 

Neutrophilic metamyelocytes 

15 69 

3 22 

15 82 

2 39 

12 76 

5 17 

Neutrophilic stab/band forms 

10 48 

3 73 

8 26 

2 09 

6 07 

2 88 

Ntutrophihc poh inorphonuclcars 

20 86 

5 47 

21 66 

5 20 

24 32 

9 06 

Eosinophilic pol> morphonuclears 

144 

0 77 

1 55 

1 26 

2 08 

1 83 

Basophilic poU niorphonuclcars 

0 14 

0 12 

0 16 

0 15 

0 23 

021 

Monoc\tts 

2.27 

0 89 

1 61 

0 71 

2 66 

1 58 

L\niphoc\te5 

16 76 

4 77 

18 09 

3 81 

23 64 

9 17 

ErtThroblasiic series (all nucleated retl 

12 88 

4 39 

11 50 

3 22 

12 37 

6 20 

cells) 

1 






HistJocvles (“ Retieuluinzellen'’) 

0 03 

0 07 

0 05 

0 08 

0 09 

0 11 

MtKak4ir\oc>les 

0 03 

0 05 

0 02 

0 05 

0 05 

0 09 

Plasma cells 

0 39 

1 ! 

0 35 

0 42i 

1 

0 23 

0 55 

0 56 


* Adapicf! from Segerdahl,* Table 4, p 66 


Table 3 shows the results of studies on aspirated sternal niairow in 135 
patient*?, with re<?pect to diagnostic aid or confirmation of diagnosis gained 
tiirough the procedure. The patients were grouped under the final clinical 
and laborator\ diagno5i« in each ease Ii is interesting to note that the 
diagnosis armed at after thorough siiid} of the case before sternal marrow 
aspiration was rareh changed In the data sub‘«equentl\ obtained througli the 
vtiuh of the marrow cell« In 33 cast',, aspirated .sternal marrow' and mar- 
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row preparations obtained by the trephine method were compared In only 
one of these were significantly superior preparations as to number, type and 
distribution of cells obtained by the trephine method This was a case of 
extensive arterial occlusion with thiombocytosis m which study of the num- 
ber and distribution of megakaryocytes in the marrow was facilitated by the 
trephine preparations (figures 2 and 3) The marrow aspiration films 




I » ’ A f 


Fig 2 From patient with thrombocythemia Increased number and distribution of 
megakaryocytes (Trephine biopsy ) 

showed striking instances of megakaryocytes surrounded by huge agmina- 
tions of platelets (figure 3) This picture was not seen in the films of mar- 
row obtained by the trephine method We studied sections from fixed tis- 
sue preparations of marrow obtained by the trephine method in only three of 
the 12 cases Custer and others ® have ascertained tliat stud} of such 
preparations is of great value These preparations particularly show the 
changes in the architecture of the marrow and carr}* diagnostic implications 
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which would be missed m films of aspirated marrow One case from the 
Hodgkin’s group, which is reviewed on page 455, illustrates this point 

An analysis of table 3 according to gtoups shows that sternal marrow 
studies of the cases of subleukemic (aleukemic) and monocytic leukemia and 
of plasmacytoma gave definite information helpful in diagnosis and prog- 
nosis Lymphatic and myelogenous leukemia can usually be readily 
identified without differential marrow cell counts The captions, “aid to 



4 

I 

I'tt, 3 Patient with thrombocj thcmia Mcgikar>oc>tcs shown in aspirated marrow 

diagno'-is ” and “ confirmation of diagnosis ‘ rcfjuirc clarification By " aid 
to tliagnosis “ \\c mean that the percentage or the myeloid-er\ throid ratio of 
certain i\pcs of marrow cells, or both together, ga\c added information in- 
dicatnt ot some fkfinitt legion or rtcogniml t)])e of dysfunction of the 
iKmaiojKiieltc '.\>.u.m * ( onfinniitiou of diagnosis” indicates that marrow 

studies narrow the field of diagnostic po’-silnlities b\ ruling out or ruling in 
sU'-jKCtfd alteration' in marrow function oi mor[>holog\ , thus tlie\ confirm 
the i.rsginal dtagno'is Such eeidtnce ma\ he pureK negative 
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Table III 


Grouping of Cases According to Diagnosis 


Diagnosis 

Num 

ber 

of 

Case: 

Numbe 

of 

Marrovi 
Spea- 
s mens 
Studied 

r Abun- 
dant 
t Cellu- 
lar 
Ma- 
terial 

Inade- 

quate 

Cellu- 

lar 

Ma- 

terial 

Aid 

to 

Diag 

nosis 

No 
Aid 
- to 
Diag 
nosis 

Confit 

inatio: 

of 

:- Diag- 
nosis 

. Tre- 
phine 
" and 
Aspi- 
ration 
Used 

Diag- 

nosis 

by 

Marrow 

Study 

Leukemia 










Lymphatic 

18 

28 

28 


18 


18 



Myelogenous 

10 

IS 

15 


10 


imtm 

^^B 


Subleukemic acute 

3 

3 

3 


3 


1 



Monocytic 


11 

11 


7 


5 



Multiple myeloma 

■ 

9 



6 


6 

B 

1 

Anemia 


Bl 





■i 



Hypochromic 

10 

Bl 



8 

2 

ImM 



Pernicious 

10 


1 


MEM 


HI 


1 

Hyperchromic 

4 

mSm 



4 




1 

Aplastic 

8 

■a 

14 




HI 

3 

1 

of Carcinoma 

3 

3 

3 


3 


IBI 

1 

1 

Hemolytic anemia 










Icteric type, acquired 

2 

3 

3 


2 


2 



Familial 

1 

2 

2 


1 I 


1 

B 


Purpura, thrombocytopenic 

5 

5 

5 


0 

5 

5 

1 


Polycythemia vera 

8 

10 

10 


0 

6 

0 

1 


Chronic leukopenia with 

5 

5 

5 


0 

5 

0 

B 


neutropenia 

m 







B 


Chronic infections (2 cases of 

B 

B 

B 


1 

6 

2 

B 

1 

bacterial endocarditis) 

B 








(marrow 


B 


H 




^■1 

Bi 

culture) 

Agranulocytosis 

2 

2 

2 


2 


B 

B 


Boeck’s sarcoid 

3 

3 

3 


0 

3 

0 

1 


Thrombocythemia associated 

1 

4 

4 


1 


1 

1 


with arterial disease 










Leukemoid reaction 

3 

3 

3 


3 


B 

■ 


Lymphoma 

B 

Hi 





Bl 

Bl 


Hodgkin’s 

Ell 

Bl 

20 


1 

lifll 


HI 

1 

Lymphosarcoma 

11 

B 

4 


0 

4 

ill 

HI 


Total 

135 

180 

178 

2 

80 

41 

88 

13 

11 


The anemias have not been thoroughly studied However, m cases of 
h3^ochromic anemia very little information was obtained by sternal puncture 
In tlie sternal marrow of pernicious anemia the presence of megaloblasts, 
especially m untreated patients, practically established the diagnosis In one 
patient with a clinical and laboratory diagnosis of pernicious anemia, roent- 
genograms of the spine sho^^ ed extensive demineralization and a compression 
fracture of the second lumbar vertebra The sternal marrow \\ as examined 
at intervals of four days after institution of parenteral Iner therapy An 








































































452 


ERNEST H FALCONER AND MAURICE E LEONARD 


initial Sternal puncture had been secured before treatment was begun The 
cuive of maturation of the erytliropoietic elements was used to test the re- 
sponse to therapy and it was paralleled exactly by the behavior of the cellular 
elements of the peripheral blood In a patient with prostatic hypertrophy, 
urinary obstruction and infection, operation was postponed because of the 
accompanying anemia Investigation showed a macrocytic hyperchromic 
anemia No free hydrochloric acid appeared after histamine administration 
The differential marrow cell count revealed a low myeloid-erythroid ratio 
with 11 per cent megaloblasts — an indication of pernicious anemia The 
patient was placed on optimal doses of parenteral liver extract (Lederle, 1 
cc = 15 units) After two weeks tlie reticulocytes had not risen signifi- 
cantly and during the last days of the trial treatment from 20 to 24 per cent 
of monocytes in mature and immature forms appeared in the marrow , a few 
also appeared in the peripheral blood Roentgenograms of the skeleton 
showed no metastases or other lesions The working diagnosis was changed 
to subleukemic monocytic leukemia or aplastic anemia 

In the hyperchromic anemias other than Addison’s, the aspiration method 
was of value chiefly in differential diagnosis In one patient with malnutri- 
tion and avitaminosis following prolonged diarrhea and vomiting, the sternal 
marrow so closely resembled that found in pernicious anemia that differen- 
tiation was possible only after failure of response to liver therapy and aftei 
spontaneous return of the marrow to a normal pattern when a proper state 
of nutrition had been lestored The eight cases of aplastic anemia presented 
distinctly cellular ma^ro^^s In each case the marrow presented certain in- 
dividual variations not found in the others They could be divided into 
the two groups described by Rhoads and Miller ° Their Group 2, aplastic 
anemia ^Mth hyperplastic marrow, would include four of our cases, and their 
Group 3, aplastic anemia \\ith active marrow, would include the remaining 
four The marrows of our patients of the Group 2 type showed a high 
percentage of primitive cells and in this respect suggested subleukemic leu- 
kemia The marrows of our patients of the Group 3 t}pc more nearly re- 
milled tile marrow picture of pernicious anemia In tw'o of these patients 
afilasiic anemia had de\ eloped follow’ing administration of the arsphena- 
nnne*: Two of our patients w'lth aplastic anemia had 6 to 10 per cent 
plasma cells in the marrow One of these also had as high as 15 per cent 
monticuc'^ in tin peripheral blood but the marrow showed only 1 to 2 pei cent 
of the^'C cell*: One patient, a }oung woman 22 jears of age. had the typi- 
cal fiiulings of apla^Jtic anemia in her peripheral blood with marked decrease 
of hemoglobin and of all the cellular elements of the blood She had been 
I t{)t aliee for o\er a \ear In transfusions Examination of her sternal 
marrow re\ea!ed an active marrow, espccialK in eiwthroid elements Splen- 
ectomy was flone whereupon the peripheral blood gradually returned to nor- 
umI I‘or Hveral montlis there was onK slight change in the differential 
n \rrow eii! rovm except that the mcgalareocUc- were increased and the 
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platelets markedly increased This finding suggests that tlie spleen in some 
manner inhibited the delivery of cells to the peripheral circulation 

The few observations made m cases of hemolytic anemia showed no note- 
worthy changes m the marrow except foi active erythropoiesis The same 
ma)' be said of the cases in the polycythemia vera and thrombocytopenic 
purpura groups The lattei showed very few platelets in the marrow In 
one patient megakaryocytes were inci eased which in this instance proved to 
be a favorable piognostic sign In the two patients with agranulocytosis 
the matuiation of the marrow was arrested at the leVel of the early myeloid 
elements There was nothing characteristic in the marrows of the group 
with chronic infections One of the patients in this group, a woman 52 
years of age, had the clinical characteristics of subacute bacterial endocarditis 
She was weak, pale, had a swing of two to thiee degrees in daily tempera- 
ture, had a lOUgh piesystolic murmur leading up to the first sound and a 
histor}' of a formei cardiac lesion Her spleen was barely palpable on deep 
inspiration Four blood cultures from venous blood taken during her hos- 
pitalization were negative Sternal marrow aspiration was done and at the 
same time 10 cc of blood were withdrawn fiom the right median basilic 
vein Botli blood and marrow specimens were placed m brain broth media 
and incubated The blood culture was negative, the marrow culture yielded 
an organism of the Sti eptococcus mndans type Later in the course of the 
disease blood cultures yielded an organism of similar type The marrow m 
Boeck’s sarcoid yielded no contributory information as to diagnosis In 
one patient m whom botli the aspiration and the trephine methods of biopsy 
were used, the former showed a myeloid-erythroid ratio of 1 7 8 and the 
lattei, 2 76 The specimen obtained by the trephine method yielded the 
lesser number of erythroblastic elements 

The lymphoma group, including Hodgkin’s disease and lymphosarcoma, 
and tlie leukemoid group constituted an interesting study Certain patients 
m these groups showed metastatic extension in one or more portions of the 
osseous system witli evident marrow irritation We have noted especially in 
Hodgkin’s disease tliat a high white blood cell count (above 20,000 cells per 
cubic millimeter) with a myeloid reaction usually indicates skeletal invohe- 
ment associated with either marrow metastases or iriitation of the marrow 
The sternal marrows in this group in some instances showed a leukemoid or 
myeloid reaction difficult to distinguish from the early myeloid reaction of 
myelogenous leukemia A distinguishing point appears to be a lower 
myeloid-erythroid ratio than is found in leukemia (see table 4) The mega- 
karyocytes were not increased in the marrows of the patients with Hodgkin’s 
disease and lymphosarcoma, the percentage varied from 0 2 to 2 uhile in 
the majority of the patients with Hodgkin’s disease it was 0 2 per cent The 
marrow specimen of a patient with Ijonphosarcoma showed many mega- 
jfaryocj'tes (figure 4) in a thick portion of the smear This patient had 
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extensive metastatic involvement of the spine and 53,000 white blood cells — 
findings which indicate marrow as well as bone involvement 

Table 4 gives a graphic representation of the myeloid-erythroid ratio of 
some of the groups discussed m connection with table 3 It has no im- 
portance aside from indicating a certain trend of the ratio in some of the 
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Fig 4 Increased number of megakaryocytes in marrow of patient with lymphosarcoma 


Case Reports 

Case 1 An Italian man, aged 54, complained of weakness, fever and “ night 
sweats ” On August 26, 1940, hemoglobin was 56 per cent, red blood cells 3,700,000, 
white blood cells 5,700 with lymphocytes 44 per cent and monocytes 14 per cent The 
liver and spleen were greatly enlarged Diagnosis of brucellosis was tentatively ex- 
cluded by negative agglutination and phagocytic index tests According to the his- 
tory the lymph nodes in the left cervical triangles had been somewhat enlarged but 
had been reduced to normal size after a few roentgen-ray treatments Differential 
diagnosis of Hodgkin’s disease, Banti’s disease or subleukemic leukemia was con- 
sidered The sternal marrow obtained by aspiration showed a myeloid-erythroid ratio 
of 46 6 34 8 No maturation arrest of myeloid elements was apparent at an early level 
of maturity but a certain amount of fibrous tissue was noted in tlie films A trephine 
specimen of marrow showed, after fixation, an architectural arrangement of areas 
of active marrow with scattered areas of considerable fibiosis Later biopsy specimen 
of a lymph node revealed the histologic picture of Hodgkin’s disease Splenic puncture 
did not contribute to diagnosis Roentgen treatment decreased the size of the liver 
and spleen but ascites appeared and the patient failed rapidly 

Case 2 A woman 67 years of age had a “ swelling in the right breast ” in whicli 
the whole breast became involved Examination of the blood revealed a white cell 
count of 40,000 with an increased percentage of lymphocytes There were enlarged 
lymph nodes in the right axilla The hardness and nodular character of the mass in 
the breast suggested a carcinoma The question at issue was whether the blood picture 
could be explained on basis of the breast lesion The sternal marrow revealed 8 4 per 
cent lymphoblasts and 65 2 per cent lymphocytes Biopsy of an axillary node reiealed 
carcinomatous metastases into a node which showed tlie histological pattern of IjTnpho- 
genous leukemia 

Case 3 A man, aged 57, had enlarged, matted nodes in the left anterior cer\ical 
triangle The spleen was palpable Red blood cells and hemoglobin uere norm.il 
White blood cells numbered 7,200 of which 57 per cent were pol> morphonuclear cells 
23 per cent lymphocytes and 20 per cent monocjtes Biopsy of one of the cervncal 
lymph nodes u as diagnosed " malignant Ijnnphoma, stem cell tj pe, probabij monoc> tic 
leukemia ” The sternal marrow show ed a moderate m% eloid hj perplasia w ith 8 per 
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cent lymphocytes and only 2 per cent monocytes A diagnosis of Hodgkin’s disease 
was made on the basis of the marrow findings The subsequent course of the disease 


confirmed this diagnosis 

Case 4 In November 1937 a woman, aged 59, was studied because of failure to 
respond to parenteral liver extract, after a diagnosis of pernicious anemia had been 
made She showed a smooth, glistening tongue, she had no free hydrocliloric acid in 
the gastric contents after histamine, her ceivical and axillary lymph nodes were pal- 
pable and her liver and spleen were enlarged Red blood cells were 2,800,000, hemo- 
globin 58 per cent and white blood cells 5,700 with 52 per cent lymphocytes which later 
rose to 74 per cent of a total white blood count of 5,250 cells Sternal marrow showed 
20 per cent lymphocytes and a moderate increase of myeloid cells A tentative diag- 
nosis of early lymphatic leukemia was made After following the patient foi ovei 
three years during which time the hematologic findings remained about tlie same, the 
diagnosis was changed to Hodgkin’s disease We are awaiting the patient’s permis- 
sion to do a biopsy of a lymph node 

Case 5 This patient, a young Italian girl aged 17, was seen in consultation be- 
cause of a severe reaction following a blood transfusion during which the temperature 
rose to 107° F About three months previously she had been admitted to a hospital 
because of marked prostration, fever and anemia Her white blood cell count had been 
2000, with only about 20 per cent polymorphonuclear cells A diagnosis of agranulo- 
cytosis had been made and two transfusions had been given with apparent benefit 
Upon her return home tlie anemia and leukopenia persisted When she was read- 
mitted to the hospital the da> before the severe transfusion reaction, her white blood 
cell count was 800 per cubic millimeter One of the stained blood films made during 
hospital iration was reexamined and cells that had been classified as peculiar lyinpho- 
cvtes were rccogni/ed as monocytes A bone marrow examination revealed 8 per cent 
monoblasts and 474 per cent monocjtes The patient died five days aftei the trans- 
fusion reaction The obMous diagnosis w'as subleukemic monocjTic leukemia 

Ca^c 6 A woman aged 62, w'as seen in consultation because of an unexplained 
‘■cvcrc anemia associated with inaiked prostnation and palpable lymph nodes in the 
‘.ubmaNillarj i egion The results of pre\ lous thorough laboratory and clinical studies 
had been negative with the exception of the white blood cell count w'liich ranged from 
10,000 to 15 000 and show’cd from 20 to 42 per cent monocvtes Three sternal marrow 
aspirations taken at intcr\als showed inonocjtes up to 24 per cent and monoblasts up 
to 12 per cent A di.ignosis of nionoc>tic leukemia was made 

Case 7, A man, aged 78 jears, had been under treatment m a s.inatoriuin for 
three month'; because of unexplained sexere anemia When he was seen at home 
(he had been dismissed from the sanatorium in a state thought to be terminal, witb 
marked emaciation, prostration and flclirium) his red blood cells were 1,900,000, hemo- 
globin 38 per cent, white blood cells 4,000 with 49 per cent pol> morphonuclcars. 49 
j>or tciU hmphocjtts and 1 per cent each of cosinophiles and monoextes Sternal as- 
mr.ition was at that time not permitted b\ the famih The patient was admitted to 
the hospital because he had sustained a fracture of the left hip At that tune roent- 
genograms showed a pathologic fracture of the upper portion of the femur apparcntl) 
due to a metastatic malignam lesion Ihc sternal marrow re\calc<l 25 per cent pro- 
phsmaextes and IS per cent pl.><:nac>tes A diagnosis of plasnucx tonn ('multiple 
nutioun) V >s nude and substantiated b> findings at autopsx 

Case A man .igc<i 65, vbo come under obserxation in 1936, bad all the criteria 
r.ctssarx for a dugnosis of perniciou' anemia except that a small amount of free 


i.\d''''C{i}ont. acid was found in the gastric secretions IIis rciiculocj'te response to 
i\ hxe- extract was not sai!<i.ictorj but his red IiIockI cells and hemoglobin 
r irb ♦(» no-md kncK dti-ing three months of this treatnum Thc> then slowh 
k” t". t ‘Jm I'hs'e 1 ' 0.4 cell* decreases* from to 1 509 v ith from 80 to 91 per cnit 
h . n'u %t* , \'pira{*d nnrroa tdms sf ov td marled hxperpltSM of the marrow. 
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paiticularly of tlie erythropoietic elements In 1937 the patient returned to his home 
in Boston He was again hospitalized and a complete examination, including bone 
marrow biopsy, was made He showed no response to a long course of therapy witli 
liver given parenterally and raw liver juice given by moutli Transfusions admin- 
istered during 1938 and 1939 resulted in only temporary improvement The white 
blood cells fell to 900, marrow biopsy done on January 25, 1939, showed " hypoplasia ” 
Diagnosis was aplastic anemia 

Case 9 A man, aged 63, with marked anemia had a normal white blood cell 
count witli 2 per cent each of myelocjrtes and metamyelocytes Extensive spotty osteo- 
porosis of tlie nb cage and the pelvic bones was considered to be due to carcinomatous 
nietastases Marrow aspirated from the sternum (figure 5) showed a few clusters of 
carcinomatous cells Fixed tissue smears from the marrow obtained by the trephine 
method showed definite metastatic carcinoma 



>«• 


Fig 5 Aspirated marrow showing cluster of carcinoma cells m patients with bone nietastases 

Summary 

In our experience sternal aspiration has been satisfactory as a method 
of marrow biopsy It is easy to perform and does not cause any particular 
discomfort to the patient We haAe seldom failed to get a fair sample of 
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the Sternal marrow Our technic has improved especially during the past 
year as a result of accumulated experience The question of the diagnostic 
value of aspirated marrow specimens is largely one of individual opinion and 
experience Obviously this method should not be used to supplant or short- 
cut other recognized diagnostic procedures, as our knowledge of the specific 
information gained from marrow studies is as yet rather limited Sternal 
marrow aspiration should be employed as a means of gaming information 
regarding the morphology of the marrow cells as well as their respective 
number in diseases involving the hemopoietic system Such information 
should always be interpreted in the light of all other data at our disposal 
When used in this manner ivith recognition of its limitations, the method 
has proved m our experience a distinct help The trephine method should 
be used whenever the aspiration method appears inadequate 

An interesting field for further investigation is the study of the marrow 
in certain chronic infections, sudi as brucellosis and bacterial endocarditis 
The method of marrow aspiration is particularly applicable to investigative 
studies of this type. * We are using marrow cell counts as one means of 
checking results of therapy in several patients and hope to report useful data 
after sufficient observations have been made 
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CHANGES IN THE CARDIAC SHADOW FOLLOWING 
PHARMACOLOGICAL “SHOCK” THERAPY 
OF SCHIZOPHRENIA'^ 

By Harold W Sterling, M D , Ltttle Rock, Arkansas, and Crawford 
N Baganz, M D , Lyons, New Jersey 

Studies of the heart following pharmacological shock therapy have been 
the object of many research projects Fan ell and Vassaf ^ reported changes 
in seven-foot teleoroentgenograms of the heait before, during, and after the 
insulin treatment of schizophrenia In five of the six cases treated “ tliere 
occurred a measurable enlargement of the cardiac shadow ” These 
authorities also reported that “ measuiements of the heart were made at 
various inteivals after the cessation of treatment, these showed reduction in 
the heart shadow to a size approaching that prior to treatment and com- 
cidently it was observed that the favorable therapeutic effects at the end of 
treatment failed to be maintained ” They further suggested “ that some of 
the mental improvement and cardiovascular changes associated with insulin 
shock therap)' may be explained by stimulation of the sympathetic nervous 
system It appears that when the therapeutic stimulation of the sympathetic 
system ceased, its favorable effects on the mental condition and on the cardio- 
vascular system of the patient gradually subsided ” 

That insulin is of value in the treatment of malnutrition and that the 
utilization of insulin in large doses in “ shock ” therapy causes a marked gain 
in weight, are such commonplace observations as to verge upon triteness 
Elementary physiological knowledge coupled with the daily experience of 
roentgenologists clearly demonstrates tliat with an increase of the intra- 
abdominal contents there is a concomitant rise of the diaphragm This 
knowledge and experience further demonstrate that the rise of the diaphragm 
IS accompanied by a marked change of the cardiac shadow, apparently due to 
rotation of the heait about a vertical axis That thqre is a close relation 
between the height of the diaphiagm and the size of the cardiac shadow 
IS not new or original as the work of Chandlee and Burvill-Holmes - will 
certify However, this fact has been commonlj overlooked and frequentlj 
the only practical guide employed in estimation of the cardiac size has been 
the cardiothoracic ratio 

Field, 111 his studies of vitamin B,, as displayed by the Upjohn Labora- 
tories in their advertisements of the same,® showed reproductions of tele- 
roentgenograms with marked changes in the contour of the heart shadoi\ 
and an accompanying cliange in the height of the diaphragm The changes 

♦Received for publication Februarj' 11, 19-11 

Published with permission of the medical director. Veterans Administration, who is- 
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in the height of the diaphragm are not mentioned as contributing factors to 
the change m the cardiac shadow 

Messinger ^ in his study of the effects of insulin shock therapy on the 
heart, excluded from his studies those cases in whidi teleoroentgenograms 
revealed an appreciable difference in the height of the diaphragm As the 
authors believe that this factor is most important m determining cardiac 
contour, this paper concerns itself principally with an attempt to correlate 
this factor with differences in total diameter of the cardiac shadow 

Nineteen patients who had received insulin “ shock ” therapy for schizo- 
phrenia were studied for changes in cardiac outline (Table 1 and figure 1.) 

Table I 


Correlation of Changes m Cardiac Shadow with Changes in Height of Diaphragm m Cases 
That Received Pharmacological “Shock" Therapy 



Before Treatment 

After Treatment 

llciRht of 
Diaphragm* 

Total Trans 
Diam Heart 
[ (cm) 

Height of 
Diaphragm* 

Total Trans 
Diam Heart 
(cm ) 

Case 1 

21 8 cm 

12 3 cm 

20 4 cm 

13 0 cm 

Case 2 

21 5 cm 

13 0 cm 

19 9 cm 

15 4 cm 

Case 3 

30 2 cm 

10 9 cm 

27 5 cm 

12 0 cm 

^sc 4 

25 2 cm 

1 1 5 cm 

22 7 cm 

12 4 cm 

Case 5 

24 0 cm 

1 13 8 cm 

22 3 cm 

14 6 cm 

Case 6 

26 4 cm 

116 cm 

23 5 cm 

12 8 cm 

Case 7 

24 3 cm 

13 4 cm 

24 0 cm 

13 8 cm 

Case 8 

24 0 cm 

12 5 cm 

24 0 cm 

12 7 cm 

Ca«:e 9 

25 1 cm 

11 7 cm 

20 2 cm 

14 6 cm 

Ca«c to 

27 2 cm 

12 0 cm 

25 3 cm 

13 3 cm 

Case 11 

25 0 cm 

10 6 cm 

23 5 cm 

11 7 cm 

Ca«c 12 

25 8 cm 

1 1 4 cm 

24 4 cm 

14 5 cm 

Ca‘-e 13 ! 

20 6 cm 

12 0 cm 

21 0 cm 

12 3 cm 

Ca'^c 14 

28 3 cm 

12 0 cm 

23 0 cm 

IS 0 cm 

Ca'-e 15 

25 8 cm 

12 2 cm 

25 5 cm 

12 3 cm 

Cn‘'C 16 

26 8 cm 

10 4 cm 

21 6 cm 

15 0 cm 

( a‘0 1 1 

27 5 cm 

112 cm 

26 0 cm 

13 1 cm 

Ci<c IS 

26 5 cm 

11 2 cm 

26 5 cm 

11 2 cm 

Cam. 19 

22 0 cm 

14 0 cm 

20 2 cm 

14 0 cm 


* Height of ilnphragm is c\pres'«ed in centimeters from spinous process of first dorsal 
\ ertebr i to dome of dnphrngm, during deep inspiration 


'rhC't piitciU'. had one or more six-foot ttlcoroenlgenograms of the heart 
prior to insulin thtrap\ .ind one or more following the treatment In addi- 
tion to the«e 19 patients, there were three oiher.s who recened insulin m siib- 
^hoek do-es for treatment of nudnutiition and who underwent marked gains 
m weight hut who did not exiKjriencc lupogKctmie* coma These three ])a- 
ttem- >cr%ed e.duahie controls and clearh demonstrated that changes in 
tunhac contou*' could take place without organic heart disease being present 
\U p'>tunt- V ere free from cardiac disorders prior to and following therapy 
'iiu atcwrnp inying chart Itable 2 and figure 2 ) shows the diaphrag- 
1 .' itic rlnn*'!'., *ird changes in total dianuter of the cardiac shadow at dif- 
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Table II 

Correlation of Changes m Cardiac Shadow with Changes in Height of Diaphragm in Cases 
That Received Sub-Shock Doses of Insulin for Treatment of Malnutrition 



Before Treatment 

1 

After Treatment 

Height of 
Diaphragm* 

Total Trans 
Diam Heart 
(cm) 

Height of 
Diaphragm* 

Total Trans 
Diam Heart 
(cm ) 

Case 20 

26 5 cm 

10 8 cm 

21 0 cm 

12 4 cm 

Case 21 

24 0 cm 

111 cm 

21 0 cm 

13 8 cm 

Case 22 

26 0 cm 

1 

10 6 cm 

25 0 cm 

11 3 cm 


* Height of diaphragm is expressed in centimeters from spinous process of first dorsal 
vertebra to dome of diaphragm, during deep inspiration 


ferent stages of nutrition Inasmuch as some authorities feel the cardiac 
changes described may have been of organic heait disease resulting from 
“ shock ” therapy, it is interesting to note that the three cases treated foi mal- 
nutrition had the same changes in diaphragm and cardiac contours as the 
cases that underwent hypoglycemic coma It is also uorthy of notice that 
when one of these individuals who had been treated for malnutrition was 
rcmo\ed from adequate dietaiy supervision and removed from sub-shock 
doses of insulin, he undeiweiit a loss of weight almost to his previous level 
Accompanying this iclajise to his former weight \\as a return to a prac- 
tically identical cardiac shadou and a lowering of the diaphragm to the 
former lew cl 

harrcll and \ assaf noted a leliirn of the previous cardiac shadoiv w'hen 
insulin treated patients underwent a psychiatric relapse The authors con- 
cur with the opinion of other workers in the field of pharmacological 
shock therapy that one of the first signs of an impending relapse is a 
marked loss of weight Therefore, we belie\c that the weightdoss of these 
relapsed patients and the change in cardiac contour have the relation of cause 
ami eiTect. and further that this change is sjmptomatic of a relapse rathei 
than <er\nig as an etiological factor as suggested by Farrell and Vassaf 


bUMM \Ky 


The author^ liave ob'.er\ed in the com sc of jiharmacological “shock” 
therapi a change in the cardiac contour It was first found that this change 
y. ic mcreave in total trainerse diameter of the heart and that this 
increase rougliK paralleled a gam m weight 

hnrtlnr suirhcs revealed a close correlation hetwten the change m the 
cuigiu of tl,e diaphragm and a change m the total transverse diameter of 
the luart 


TIse anthttr^ n 
j*e'n for m-thunr 
’.4,rng fdu-- 


{lort thru easts m which msnlm in sub-shock doses was 
iijo'i and m which xerv suuikir changes were noted tf» 
in tin eases receiving large “shock' doses of insulin 
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Conclusion 

It IS the opinion of the authors that insufficient importance has been 
attached to the height of the diaphragm as one of the factors influencing the 
total transverse diameter of the heart as seen on a teleroentgenogram 
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ELECTROCARDIOGRAPHIC CHANGES IN STAB 
AND GUNSHOT WOUNDS OF THE HEART, 
WITH REVIEW OF THE LITERATURE* 

By J SoLOVAY, M D , G D Rice, M D , Veterans Administration Facility, 
Camp Cnstei, Michigan, and H U Solovay, M D , 

Brooklyn, New York 

Since tlie dawn of the twentieth century, many hundreds of stab and 
gunshot wounds of the heart m human beings have been treated surgically, 
but not until 1924 was a case with serial electrocardiographic tracings re- 
corded ^ Heart wounds are still sufficiently novel that individual or multiple 
case reports continue to be published, but few of these contain complete 
electrocardiographic studies It would seem that such studies might offer a 
metliod of determining electrocardiographic changes produced by localized 
injury to different portions of the human heart 

A patient with a stab wound of the left ventricle, who had repeated trac- 
ings made, has been observed at this hospital The changes noted were sug- 
gestive of pericarditis, and no evidence of a localized lesion of the myo- 
cardium could be found Koudcy and Milles ® collected nine cases of stab 
wounds of the ventricles and added one of their own They concluded 
" that the electrocardiographic changes noted are, as is the generally accepted 
opinion, purely myocardial m origin and are dependent on the degenerative 
changes that occur in the muscle fibers involved ” On the other hand 
VanderVeer and Norris,® who reviewed several recorded stab wounds of the 
heart, and added a case with traumatic laceration of the right auricle, stated 
“ The progressive electrocardiographic changes in many cases of stab wound 
of the ventricle suggest acute pericarditis rather tlian a single anterior lesion 
of the myocardium ” Our interest was stimulated by this divergence of 
opinion to review the cases with tracings that had been published Those 
which had abnormalities due to injury of some specialized tissue, such as the 
bundle of His, were not considered 

That an inflammatory reaction of the pericardium is an almost universal 
complication of penetrating injuries of the heart has been recognized for 
many years Hesse, ^ on the basis of a review of the after-results of 12 cases 
of his own and 107 cases from the literature, stated that the appearance of a 
dry pericarditis after heart suture could almost be considered a rule If 
not reported, it was probably due to failure on the part of the surgeon to 
observe it Beck ® mentions the high incidence of a postoperative pericardial 
effusion and subsequent pericardial adhesions The likelihood of these com- 
plications IS apparent when it is considered that the traumatizing agent intro- 

* Received for publication ^larch 16, 1940 

Published with permission of the Medical Director, \'etcrans Administration, who as- 
sumes no responsibihtj for the opinions expressed 
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duced IS contaminated with bacteria, that there is free blood present in the 
pericardial sac, generally undue haste m the emergency operation, and that 
there is considerable manipulation of the heart incident to the operative inter- 
vention In dogs Barnes and Mann ® have shown that mere opening of the 
pericardium resulted in extensive pericarditis This was confirmed by 
Fowler, Rathe and Smith ^ 

The importance also of the wound in the substance of the heart cannot 
be overlooked There is an actual severance and necrosis of a localized por- 
tion of myocardium In addition, the surrounding muscle is enveloped m 
suture material with* resultant compression, trauma and ischemia of this 
larger area Hesse,* in his article, cites two cases which died of pneumonia 
6 and 18 days lespectively after heart suture, in which autopsy showed the 
muscle about the wound to be necrotic, and two other cases in which aneu- 
rysm developed at the site of the operative scar These aie rare sequelae, 
but can be considered as indirect evidence of the destructive process which 
may occur in the sutured wound In addition there is frequent ligation of a 
branch of the coronary vessels, usually the descending branch of the left 
coronar}’ artery, cither because it is damaged in the initial injury to the heait 
or because it is too close to the margin of the wound and has to be blodced 
by th^ sutures in order to close the hiatus in the myocardium As a con- 
sequence of the closure of a coronary vessel, an infarct is probably always 
produced, in spite of the collateral circulation Two cases of operative 
ligation of a coronary artcrj in human beings with postmortem demon- 
‘'tration of definite cardiac infarction have been found m the literature *’ “ 
'riie clecti ocardiograpliic changes produced by pericarditis consist of an 
tarh and transient elciation of the RT segment in the first two leads or m all 
three kad^ This delation is generally most marked m Lead II and has, 
therefore, aptU been called the T^ type by Paul Wood “ The deviation is 
m the ^ume direction (upward) m all leads, unlike myocardial mfaiction 
where it is opposite m direction in Leads I and III Also no significant Q 
pattern i*> devdojied The electrocardiographic picture of acute myocardial 
injur) . on the other hand, depends upon the location of the lesion Thus a 
Usion oi the anteiior kft lentncular w-all produces the characteristic T, type, 
with c.irl) upward dtiiation of the Rl segment in Leads I and II and down- 
ward di '■placement of this segment in Lead III, followed by inversion of 
'r. and T,, whereas '1'- remains upright Xo pattern due to anterior right 
xentricul'ir mjiir) in the human being has been ilefimtcly established, be- 
cau'e‘ infarction in thi" region almo-i never occurs ** 

in our ea-e rtp'»rt which follows and m the casts accumulated from the 


hierattire at» attempt li.ts been made to evaluate the elect rocanhographic 
tracing- m terms .dl the factor- oj^erative m innuencing them — Iht post- 
avmi. milimmatoty pericardial reaction, the locah/ed injtirv to the 
m)«Avr<hu*n gtM s.dlv m d'l. anttri«»r v,ah f>f either the right or h ft ventnclt, 
,a d Ti’" f arde * nn r* tiof\ it a c •’'ti i irv --t,! v a- hgnt* d 
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Case Report 

The patient. C B , was a 44 year old white male, who had had dementia praecoK 
for five years and who had received a course of insulin shock therapy during the sum- 
mer of 1938, with a great deal of impiovement in his mental condition At 9 15 am , 
September 3, 1939, he made a suicidal attempt by placing the point of a pencil of the 
evershaip type in the fiftli intercostal space about 2 cm medial to the nipple line, and 
throwing hinibelf on his face, embedding tlie pencil m the chest wall When seen by 
a plnsician shortly after, he presented the classical, much-described picture of cardiac 
tamponade, venous engorgement and cerebral anemia At operation left hemo- 
pneumotliorax w’as found, and a small tiansversely diiected wound, about 4 to 5 mm 
in diameter was observed on the obtuse margin of the base of the left ventricle, from 
which a thin stieam of blood spurted w'lth each systole of the heart The wound was 
readily closed by a superficially placed purse-string suture The postoperative course 
w'as uneventful, except for a moderate pericardial and slight left pleural effusion 
(figure 1) The air in the left side of the thorax was absorbed very rapidly Electro- 



6 ft plate, 
operation 


mo before Bed-side plate 4 days post- Bed-side plate 20 days post- 
operatively, showing pen- operatively, showing absorp- 
cardial effusion tion of pericardial effusion, 

and presence of slight pleural 
effusion 

Fig 1 Serial roentgenograms m Patient C B 


cardiograms (figure 2) showed slight upward deviation of the Rf segments in all 
leads, most marked in Lead II These changes were apparent on the third postoperative 
day when the first tracing w'as taken and gradually diminished in extent until the tenth 
postoperative day, when the RT segments were again isoelectric except for the one in 
Lead II, wdiich has continued to retain a barely perceptible elevation above tlie base 
line At no time did the T-w'aves in any leads become inverted Thus the electro- 
cardiographic picture was that of tlie typical Ts variety, presenting earlj transient 
changes most likely due to pericarditis Other changes consisted of diminution in 
amplitude of the QRS complex in Leads II and III and flattening of the T-wave in 
Lead III 
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Results 

The following table (table 1) contains a summary of the pertinent electro- 
caidiographic findings m the 22 previously published cases, which are all that 
could be found in the medical literature available to us, and the present case 
leport Six of these had no early electrocardiograms, and three of the re- 
mainder had no late electrocardiograms because the patients died A brief 
statement of the pathological findings of tlie heart in four patients is also 
made 


Discussion 

In 15 of the 17 cases listed in the above chart, in which tracings during 
the first week were taken, a Ta type of curve appeared The RT segments 
were elevated in the first two leads or in all leads, and generally most 
markedly in Lead II In case 18 this was rapidly followed by T-wave in- 
version m all leads as early as the third day, which by the sixth day was 
showing signs of becoming upright again In some of the patients, such as 
numbers 11, 12 and 14, the RT elevation in Lead III was very slight and was 
followed by transient T-wave inversion in that lead, whicli had usually dis- 
appeared by the end of the first week These curves occurred early and were 
transient, as occurs typically in pericarditis * 

The tracings made from two weeks to one month after suture of the 
heart wound were characterized generally by bow-shaped RT segments start- 
ing from the isoelectric line and by inverted T-waves These reverted to 
normal in from two to six months in most cases In wounds of the anterior 
surface of the left ventricle, witli or without involvement of branches of 
coronary arteries serving this region, a late Ti type of curve with inversion 
of T-waves in Lead I or Leads I and II was found In those patients with 
injury to the right anterior ventricular wall, witliout damage to coronary ves- 
sels supplying the left ventricle, T-wave inversion in all three leads was 
present Case 19 of tins group was complicated by purulent pericarditis, 
which may have produced sufficient inflammatory destruction of the super- 
ficial layers of the myocardium to cause the T-vave changes The latter 
changes in that case would have no bearing on tlie location of the wound 
The remainder of this group of cases, although small in number, suggests 
that an injury of the anterior wall of the right ventricle may in its later stages 
produce T-wave inversion in all leads This does not mean that lesions in 
other localities or combined lesions may not produce a similar electrocardio- 
graphic picture Crawford et al ,‘® in contrast to the abo\ e, have demon- 
strated that cauterization of tlie base of the anterior surface of the right ven- 
tricle in cats produced no electrocardiographic changes According to the 
muscle bundle method of electrocardiographic localization of Robb and 
Robb,=® however, an injury of the superficial sinospiral muscle, part of which 
composes the outer layer of the w'all of the anterior surface of the right \cn- 
tricle, produces elevation of the RT segments in all leads and subsequent in- 
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version of the T-waves This appears to substantiate the interpretation here 
presented 

Those patients with wounds of the anterior right ventricular wall close to 
the interventricular septum with ligation of th? descending branch of the left 
coronary artery showed a late Ti t 3 ^e of tracing, probably because the bulk 
of the muscle in the infarct of the anterior left ventricular wall was much 
greater than that damaged in the injury of the right ventricle itself There 
was one exception, case 10, which had inverted T-waves m all leads 

T-wave inversion in Leads I and II m anterior left ventricular injury, and 
inversion in all leads in right ventricular injury was also found by Paul 
Wood in 1937, when he reviewed 13 cases of stab wounds of the heart and 
added one of his own However, he attributed the picture in cases involving 
the left ventpicle to myocardial injuiy and in cases involving the right ven- 
tricle to hemopericardmm Since hemopencardium occurs m injuries to 
either ventricle, it is difficult to see how it could be responsible for the electro- 
cardiographic behavior in the case of one and not in the case of the other 
The conception here stated, therefore, is that the electrocardiographic 
alterations in the first week or 10 days following suture of a heart wound are 
due to pericardial inflammation which in most cases is of the serofibrinous 
variety The T-wave inversion which is found two weeks to a month latei , 
we belle^e, lepresents late evidence of destruction of a localized area of tlie 
myocardium by the onginal traumatizing agent, subsequent suturing and in- 
farction if a coronary vessel was ligated This view is in essential a^-ree- 
ment ^\lth the conclusions of Barnes regarding myocardial infarction com- 
plicated by pericarditis He reported a number of cases, of which two came 
to autopsy, in which there was early RT elevation in all leads due to peri- 
carditi*: Localization of the infarct m the anteiior or posterior wall of the 
left \entricle was only possible on the basis of a distinctive Q pattern or 
T-vavc inversion of the T, or T- type 

Q-\\a\e changes m the case reports here reviewed did not give any clue 
as to the location of the damaged muscle In some of the tracings small 
Q-vaves, and in a few instances significant Q-waves, appeared in one or more 
leads The} showed considerable \ariation in size from one electrocardio- 
gram to the next, diminishing in size in some and increasing in size in others 
.IS time went on These Q-w.ues were probablj due to change in position of 
the heart, because of manipulation at operation and because of i>ostopciali\c 
effu‘-ion^ ami adhesions in the jiericardiuni and pleura 

To refer back again to the RT segment changes m the first week, it might 
be asked wh.it the jnclurc would he if pericarditis were not present or did not 
produce electrocardiographic alterations, whieh it does not do in every case 
Where the anterior wall of the Uft xentricle is nnoKed, elevation in Lead 1 
and depression in Lead HI of the R'f s<j/ni('nl would be expected Such 
eiirM'. have bien encountered ear!} (from ID minutes to 28 hours after 
njA.ratio'') in fi’.pr ca'i- 1 5, 8, 11 and 12) 'lhe'\ were f\anesctnt and 
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1 apidly superseded by RT elevation in all leads In two additional cases (2 
and 9) no cleai-cut To curve occurred at all, and the Ti pictuie persisted 
throughout Whether all injuries of tins type would show a Ti cuive if the 
electrocardiograms weie taken soon enough after operation is not known 
In isolated anterior right ventricular injuiy no initial RT picture could be 
differentiated from that due to pericarditis, and it may be that the deviations 
are in the same dii ection as those due to pericarditis 

The three cases with multiple heait wounds also showed the T, type of 
curve early The later findings represent a summation of electrical changes 
produced by the several areas of myocardial damage 

The case reported by us differs from all the others in that no T-wave 
inversion occurred at any time Case 18 was similar in that the T-wave 
inveision was early and transient In neither case was there electrocardio- 
graphic evidence of myocardial injury The muscle lesions may not have 
been situated in the plane of the conventional leads, or they may have been 
too small to produce electrocardiographic changes 

In order to veiify or disprove these views on the electrocardiogram in 
penetrating wounds of the heart, many more case reports with early and re- 
peated tracings will be necessary It is also hoped that the location and ex- 
tent of the injury to the heart will be carefully noted at operation and that 
postmortem studies of the existing pathological processes be made whenever 
possible in patients who do not survive 


Summary 


1 Twenty-two cases of stab and gunshot wounds of the heart with 
electiocardiographic tracings have been collected from the literature, and 
another case report of a penetrating wound of the left ventricle is added 

2 The sutured wound of the heart wall is a localized area of myocardial 
injury, necrosis and cicatrization Ligation of a coronary vessel, generally 
the descending branch of the left coronary artery, is a frequent complication 
Serofibrinous pericarditis occurs in almost all cases postoperatively 

3 In injuries involving the anterior wall of the left ventricle or arteries 
supplying this region, electrocardiograms taken from several minutes to a 
number of hours after operation may show the T, type of picture with e eva- 
tion of the RT segment in Lead I and depression in Lead HI icsc 
changes are generally superseded after the first day by electrocardiograp nc 
modifications due to pericarditis, but occasionally persist 

4 During the first week the electrocardiographic picture is t lat o pen 

carditis regardless of the location of the wound or whether a coronary ar cry 
IS ligated There is elevation of the RT segment m the ^ 

all three leads, generally most marked in Lead II This is ca e le s )pc 


of tracing 

5 From two weeks to one month after operation, 


T-wa\e imersion is 
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fully developed, and may last from two to six months or more before revert- 
ing to normal In anterior left ventricular injury, the inverted T-waves arc 
in Lead I or Leads I and II In anterior right ventricular injury, the 
T-waves are inverted in all leads It is probable that these late T-wave 
changes are characteristic of localized mj^ocardial necrosis and scar forma- 
tion in these respective regions 

6 The present case report of a penetrating wound of the obtuse maigin 
of the base of the left ventricle showed a T™ type of picture during the first 
10 days No inversion of T-waves followed The electrocardiographic 
picture was that of pericarditis The myocardial lesion was “ silent ” eithei 
because it was small, or because it was not in the plane of the conventional 
leads Similar electrocardiographic findings were present in Davenport and 
Markle’s case, which, however, was a wound of the right ventricle 
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TACHYCARDIA AND SENSITIVITY TO HEAT AS 
INDICATIONS FOR BASAL METABOLIC 
RATE DETERMINATION'*' 

By Abe Ravin, M D . Dcnvei , Colorado 


Since the principal function of the thyroid is to inciease the oxidative 
processes in the body, patients with hyperthyroidism show an increase in 
their basal metabolism Recognition of this fact by the medical profession 
has resulted in some abuse of a diagnostic procedure which should supple- 
ment and not replace clinical diagnosis In recent years records in the 
Out-Patient Department of the Colorado General Hospital show that the 
number of basal metabolic rate determinations requested has mounted 


greatly without a corresponding increase in the percentage of abnormal tests 
A study was undertaken, therefore, to determine if some physical sign oi 
symptom of hyperthyroidism occurred with sufficient frequency to justify 
its use as a practical indication for the time consuming basal metabolic late 
determination, or if the absence of some physical sign or symptom justified 
omitting a basal metabolic rate determination 


Yctr 

Table I 

Number of Batnl 
Metabolic Rate 
Detcmiinations 

Number of Chemical 
Determinations on 
the Blood 

1932 

541 

630 

1933 

605 

795 

1934 

548 

781 

1935 

350 

616 

1916 

266 

725 

1937 

360 

921 

1938 

408 

765 
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Methods 

One hundied and forty-six patients from the Medical Out-Patient De- 
partment upon whom 150 consecutive basal metabolic rate determinations 
were performed constitute the material for this study The patients were 
seen by many different physicians on the Staff The physician recorded the 
lowest pulse rate obtained after the patient had been lying down for 10 
minutes, the blood pressure, the size of the thyroid, the presence or absence 
of eye signs and tremor, subjective sensitivity of the patient to heat and cold, 
and changes in weight Almost all the patients had had breakfast and had 
come some distance to the Clinic 

The patient, fasting since eight o’clock of the previous night, returned 
ill one to several days for the basal metabolic rate determination After 
the patients had rested for one hour in bed, the determinations were done 
in duplicate with a McKesson Metabolator The pulse rate was counted 
several times during the determination and the lowest pulse rate obtained 
and not the average pidse lafe was used in this work Bierring standards 
were used for the boys from 13 to 18V^ years, Boothby and Sandiford 
standards for girls from 13 to 18^ years, and Aub •and Dubois standards 
for men and women over the above ages 

The subsequent clinical course of the patients was followed until a 
definite diagnosis was established, in the course of which many of the patients 
had repeated basal metabolic rate determinations 

Results 

Since examination of the data at once revealed the importance of pulse 
rate and sensitivity to cold, the cases were analyzed solely on the basis of 
these two factors A marked correlation between the basal pulse rate and 
the basal metabolic rate has been found by many workers We were, how- 
ever, more interested in determining the lowest pulse rate level associated 
with elevated basal metabolic rates or, more exactly, with hyperthyroidism 
Since the initial diagnosis of hyperthyroidism must be made in the out- 
patient clinic or office, we were especially interested in the pulse rate as 
determined in the clinic Clinic pulse rates are influenced by several factors 
in addition to those acting on basal pulse rates and therefore have not been 
used previously for correlation with basal metabolic rates As a result of 
the influence of exercise, food, and excitement, the clinic pulse rates may be 
expected to be higher than the basal pulse rates and to show greater \ariation 
Since only the lower level of pulse rates associated with abnormally elcAated 
basal metabolic rates was desired, it was felt worthwhile to use the clinic 
pulse rates in the hope that the smallest increment produced by exercise, food, 
and excitement w^ould be fairlj' constant A comparison of the clinic and 
basal pulse rates for all cases is showm in table 2 Since only 28 of the 
patients w^ere men, no attempt vjsls made to separate the sexes, and the 
figures are essentially those to be expected in women It is interesting to 
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note that only after the pulse rate m the clinic exceeds 95 does tlie basal 
pulse rate show an increase over what may be considered a normal level of 
70 to 75 

Examination of the data revealed that basal metabolic rates over plus 
15 were present in only two patients with basal pulse rates under 81 One 
of these patients, a 59 year old woman who complained of nervousness and 
poor appetite, had a basal metabolic rate of plus 24 Another basal meta- 
bolic rate done before the patient had received any treatment and at a time 
when the patient said she was feeling worse, was plus 1 The other patient, 
whose basal metabolic rate was plus 16, had asthma and had been diagnosed 
as being psychoneurotic Other basal metabolic rates obtained on this pa- 
tient were plus 5 and plus 14 Since neither of these patients was thyro- 
toxic the conclusion may be drawn that in this series no patient with hyper- 
thyroidism had a basal pulse rate under 81 


Table II 

Relation of Pulse Rate in Clinic to Pulse Rate During Basal Metabolic Rate Determination 


Number of Cisc<i 

3 

0 


10 


23 

20 

18 

13 

s 

20 

3 

3 

1 

B 

B 

Pulse Rate m Clinic 

46 

to 

SO 

51 

to 

55 


61 

to 

65 

66 

to 

70 

71 

to 

75 

n 

81 

to 

85 

86 

to 

90 

91 

to 

95 

96 

to 

100 

101 

to 

105 

106 

to 

110 

111 

to 

115 

116 

to 

120 

Over 

120 

Average Pulse Rate 
during BMR 












82 

94 

86 

94 


55 

0 

60 

60 

69 

69 

71 

72 

76 

74 

84 

88 

1 

93 

1 

112 


Basal metabolic rates over plus 15 were present in only four patients 
with clinic pulse lates under 96 Two of these four were the two patients 
described abo\e The other t\AO were definitely tlijrotoxic One of these 
had a basal metabolic rate of plus 34 and a clinic pulse rate of 90 The 
clinic piiNc rale on tvo other occasions was 104 and 96 The other patient 
was rcccning Lugol’s solution and showed a marked variation in her con- 
dition Her pulse in the clinic at a time when she felt very w'cll w'as 69, 
Iw o (lays later her basal metabolic rate was plus 53 and her basal pulse rate 
83 On hei return to the clinic her pulse rate was 96 and it was evident 
that she had had a relapse since her prcMous \isit Jn this group of patients 
then, a dime pulse rate of 96 appeared to he a good low'cr level for the pulse 
rate of patients with h}pcrtln roidism 

On examining the histones of all patients with pulse rates o\cr 95 in 
the clinic, it was fijiind that the patients could be divided into the follow'ing 
three groups* ( i) a grouj) with basal metabolic rates over plus 15 f table 3) , 
(2) a group tn which the basal metahohe rate was normal and m w'lnch 
<>rg'tnic di‘-eM''e of some nature — tuberculosis, other infections, cardiac dis- 
t ist—was present to account lor the increased pubc rate, ^3) another group 
<oinp/Kid of patunts in whom tlu liasal metabolic rate-^ wert normal but 
‘o hui fu. t>rgafnc dsM.iM to i '.plain the "ymptorns whieh wtre in some 
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ways suggestive of hyperthyroidism (table 4) The surprisingly large 
number of patients m Group 3 (table 4) in whom the diagnosis of psycho- 
neurosis was made and the preponderance of women are points worthy of 
emphasis Because these patients have many symptoms suggestive of 
hyperthyroidism, they must be distinguished from the patients in Group 1 
(table 3) The clinic pulse rates were high in both groups, but a definite 


Table III 

Cases with Clinic Pulse Rates Over 95 and Basal Metabolic Rates Over 15 


BMR 



me* 

Ace 

Sex 

Remarks 

-1-84 

148 

144 

c 

36 

M 

Definite clinical hyperthyroidism 

-P64 

140 

116 

I-C 

49 

F 

Definite dinical hyperthyroidism 

-1-57 

118 

116 

c 

46 

F 

1 

Definite clinical hyperthyroidism 

-1-57 

108 

1 96 

c 

40 

M 

Definite clinical hyperthyroidism 

-1-48 

110 

120 

c 

43 

F 

Definite clinical hyperthyroidism 

+36 

120 

84 

p 

42 

■R 

Hypertension Chronic nephritis Psychiatric diag- 
nosis of schizophrenia Gaming weight Probably 
a polyglandular dyscrasia 

+21 

120 

84 



+34 

96 

86 

c 

21 

M 

Myeloid leukemia 

+31 

96 

120 

c 

57 

1 

Adenoma of thyroid with symptoms of hyperthy- 
roidism Hypertension and some signs of decom- 
pensation 

+28 

100 

92 

c 

16 

F 

Definite clinical hyperthyroidism 

+22 

100 

88 

c 

38 

M 

Definite clinical hyperthyroidism 

+ 19 

112 

86 

c 

58 

■ 

Diabetes mellitus with some symptoms of hyperthy- 
roidism 

+ 18 

100 

82 

■ 

23 

1 

F 

1 

Bronchial asthma Slight fever at time BMR was 
taken Repeat BMR two months later —3 

+ 17 

120 

96 

H 

54 

M 

C N S lues Heart enlarged Aortic systolic murmur 


* H = Patient prefers heat 
C = Patient prefers cold 
I = Patient is indifferent to heat and cold 


tendency for higher pulse rates existed among those with increased basal 
metabolic rates During the basal metabolic rate determination the pulse 
rate fell in both groups In the group with elevated basal metabolic rates 
the pulse rate fell from an average of 113 in the clinic to 101 during the 
basal metabolic rate determination In no case did the basal pulse rate fall 
below 81 In the group with normal basal metabolic rates the pulse fell 
from 103 to 82 In this latter group many basal pulse rates vere below 81, 
but It IS important to note that probably as a result of excitement the basal 
pulse remained quite high in many patients 
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It IS evident that in the group of patients in whom the differentiation 
from hyperthyroidism is important the pulse rate may frequently be mis- 
leading. This is especially true of the pulse rate in the clinic but also true 
to a less extent of the basal pulse rate Comparison of tables 3 and 4, how- 


Table IV 

Cases with Clinic Pulse Rates Over 95 and Basal Metabolic Rates of -f-15 or Under 
Organic pathology not sufficient to account for increased pulse 


BMR 

Chine 

P R 

BMR 

P R 

me 

Age 

Sex 

Remarks 


too 

86 

I 

23 

F 

Psychoneurosts — tension state with anxiety attacks 
Markedly labile pulse Psychiatric consultation 
with improvement 


100 

94 


H 

100 

80 

I-C 

40 

■ 

Depression with some anxiety features Psychiatric 
consultation with improvement 

+ 5 

116 

92 

I-H 

54 

F 

Nervousness and insomnia Impressions Hyperten- 
sion Psychoneurosis 

+ 3 

105 

82 

I 

35 

F 

Anxiety state with tension Psychiatric consultation 

+ 3 

104 

68 

H 

32 

F 

Colloid goiter Nervousness Impression Psycho- 
neurosis 

+ 1 

120 

106 

I 

42 

F 

Marked nervousness and tension No organic pa- 
tholog>' determined 

+ 1 

100 

104 

I-C 

36 

F 

Complaint of ner\'’ousness Impressions Non-toxic 
adenoma of the thyroid Psychoneurosis — Improve- 
ment w'lth psychotlierapy 

- 5 

100 

84 

H 

38 

F 

Pam in left side Menopausal symptoms 

- 5 

108 

66 

C 

18 

F 

No definite diagnosis Continuation of pain in right 
lower quadrant follow'ing appendectomy w'lth no 
objective findings 

- 6 

: 96 

: 68 

I 

i 

» 

1 

1 

44 

t .. 

F 

SubsternaJ feeling of pressure, palpitation, vague pains, 
“sick headaches ” No objective heart findings 

~ 7 

' 96 

} 

t 

j 88 

j I 

i 

29 

jM 

1 

Nervousness and palpitation Psychoneurosis — Im- 

provement with psychothcrapj 


mm 

HD 

i ' 

31 


Piychoneurosis Psychiatric consultation 

-12 

i 100 

I 

' 75 

{ 

! I 

i 

' 31 

I 

1 F 

> 

Colloid goiter “Thyroid choking her ’* Impres- 
sion — Psychoi'curosiv 


96 

62 

n 

, 18 

' I- 

t 

* 'fireil. d\ snienorrhca Fal-ing thyroid gr 1 dail\ at 
> time of BM 14 


‘-hous a marked difference in the ‘■ubjtciue scnsitiMU to heat of these 
two group- In e\er\ case where the basal metabolic rate was elevated a 
fhiinUe preference for cold cxi'.tcd, whereas the group with normal basal 
u'i i’lc rates eititcr had no preference or dcfiriitelj preferred heat. 

In summary it may be noted that in all hut two rases, and even tliese 
V t < i'* Wire not rompkte e\exptioas every patient with fnqierthyroidism 
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had a clinic pulse rate over 95 and was sensitive to heat These two facts 
seived to separate the hyperthyroid patients from the great majority of 
patients in whom hyperthyroidism was suspected but not present 

Discussion 

The changes m the circulatory system in hyperthyroidism have usually 
been consideied compensatory The extra oxygen required by the cells is 
carried to the tissues by an increase m the total blood flow Since the total 
blood flow varies with the heart rate and the output of each cardiac con- 
traction, attempts have been made by Read,^ Gale and Gale,= Jenkins ® and 
Read and Barnett ■* to find formulae for the prediction of basal metabolic 
rate from pulse rate and pulse pressure Opinion as to the value of these 
foimulae has A'aned, but the general opinion was expressed by Comroe® 
when he stated that “ the basal metabolic rate cannot be predicted from pulse 
rate and pulse pressure with sufficient accuracy and consistency to lender 
the method a substitute for measurement by indirect calorimetr) ” 

Since the total blood flow can be increased by merely increasing the 
output of each cardiac contraction, it would appear possible to have mild 
hyperthyroidism without elevation m heart rate Increase in heart rate, 
however, according to recent work, may have another origin The isolated 
perfused hearts of rabbits which have received thyroxin before death have 
been shown to continue to beat at an accelerated rate ® This increase in the 
rate of pulsation was shown by Markowitz and Yater ^ to be present in 
tissue cultures of fragments of heart muscle removed from chick embryos 
before the appearance of nerve elements m the heart On the basis of these 
findings Yater ® says that " it appears that the increase m the rate of cir- 
culation IS a fortuitous rather than a physiological adjustment It is due 
mainly to the increase in thyroxin in the myocardium which causes the heart 
to beat more rapidly and vigorously ” 

The rapid pulse takes on renewed significance the heart rate in hyper- 
thyroidism should always be greater than normal The only true exception 
to an increased heart rate in hypertliyroidism occurs when the heart for 
some reason is refractory to the action of thyroxin Since other tissues of 
the body are sometimes apparently refractory to thyroxin, this occurrence 
IS possible but certainly cannot be common An increased heart rate ma\ 
apparently be absent when the normal rate is so low that the increase re- 
sulting from hyperthyroidism is not evident Sturgis and Tompkins ® fol- 
lowed a few patients with hyperthyroidism and apparently normal pulse rates 
and found that after thyroidectomy the pulse rates decreased to very low 
normals The pulse rate, like the basal metabolic rate, may be normal 
during periods of spontaneous remission or during remission pioduccd b> 
iodine In the presence of auricular fibrillation the pulse rate cannot be 
evaluated and the presence of this complication should not be overlooked 

The results given above indicate that the basal pulse rate in patients 
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with hyperthyroidism is usually above 80 The pulse rate will be higher 
in the clinic because of the effect of exercise, food, and excitement Exer- 
cise produces an excessive increase in oxygen consumption and heat pro- 
duction in patients with hyperthyroidism and might, therefore, be expected 
to increase the pulse excessively The specific dynamic action of food in 
hyperthyroidism has been found to be normal by some investigators, in- 
creased by others Because of an increased sensitivity to adrenalin and 
from the nature of their disease thyrotoxic patients might be expected to 
react excessively to excitement The three factors of exercise, food, and 
excitement appear therefore to operate to increase the basal pulse of the 
thyrotoxic patient to a greater extent than that of the normal person From 
the data collected it appears that tlie increase in the basal pulse late as a 
result of these factors is at least 15; so that 96 selves as a good lower limit 
for the pulse rate of thyrotoxic patients m the clinic 

Because their symptoms resemble those produced by hyperthyroidism, 
the patients with normal basal metabolic rates and with no evident organic 
disease to account for their symptoms are often incorrectly thought to be 
thyrotoxic When the cardiovascular complaints are conspicuous the diag- 
nosis of “effort syndrome,'’ “irritable heart,” or “ neurocirculatory as- 
thenia ” IS often made Billings ” found that almost half of these patients, 
whom he labels as ha\ing an “anxiety s} ndroine,” ivere for varying 
periods of time inconectly diagnosed and unsuccessfully treated for hyper- 
thyroidism Although a careful history, especially fiom a psychiatric 
standpoint, and a complete physical examination w'lll usually establish the 
diagnosis, many can be scpaiatcd from thyrotoxic patients merely by the 
presence of a pulse rate which is below' 96 in the clinic and below 81 undei 
basal conditions Some of these patients, how'cvcr, have rapid pulse rates 
under clinic conditions and, at times, even under supposedly basal condi- 
tions Since the lapid heart rate is usually the result of a temporary de- 
cu'.ise in \agal tone produced by psychic stimuli, duersion of the patient’s 
attention results in an increase in \agal tone with slowing of the heart A 
inarkt'd variation in the heart rate is therefore of value in recognizing these 
pat run 

W hen the pulse rate fails as a guide, a difference in heat tolerance easily 
Hpar.itis patients with anxiety syndromes from patients with hyperthy- 
roidism The thyrotoxic patient uses more oxygen and jiroduces more heal 
I'mkr basal coiulitions this increase in heat production frequently amounts 
to '5U p'r ctiu of nonna! This is approximately tht heat produced by a 
"o*-tinit'. ncti\o person '1 he thyrotoxic patient, however, not only starts 
fr.t'ii tbt' «k\ntcd basal tonclitton but shows an .abnormal increase in Ins 
b * 1 ’ prsfturt'tin in c.-rryint: (»ut ordinary activity Ilis beat jiroduction 
f *' • 't'P! .Us**, th,‘t a ]Krso:i (bung modcrateh heavy or even very* heavy 
tab^r ‘Hu' is nti.diy true even in mild cases All this heat 
^ b-- flt-xpiod, tlu* greatest {ortioji by radiation, conv<ction and con- 
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duction Since the body loses heat more easily at lower environmental tem- 
peratures, these patients jirefer cooler rooms and fewer clothes than normal 
persons To help dissipate the heat, the capillaries in the skin are dilated 
and the blood flow through them is greatly increased in quantity and velocity 
Loss of heat through evapoiation from the skin is increased 

Since the surface area of the extremities constitutes 65 per cent of the 
body surface, heat dissipation from the extremities is correspondingly im- 
portant ]\Iaddock and Coller “ found that the shift of blood to the surface 
of the body \\hich results from an increase in body heat pioduction is not 
uniform in all parts of the skin but is of much greater degree in the ex- 
tremities than 111 the head and trunk The increase in skin temperature is, 
accordingly, greatest in the extremities They also found that the skin tem- 
perature of the great toes vaiied directly with the basal metabolic rate 
These findings explain why the hands and feet of the patient with hyper- 
th) roidism feel warm both to the patient and to the examiner 

Compare this condition with that which exists in the tense or anxious 
patient whose complaints and rapid pulse frequently make the differentia- 
tion from ]i 3 ’'perth 3 ’’roidism difficult Heat production and total cardiac 
output are normal The tension state frequently results in a spasticity of 
the vessels of the extremities, so that the blood supply is diminished and the 
blood flow sluggish Characteristically, these tense, anxious patients have 
cold hands and feet 

In eliciting subjective sensitivity to heat, the question, “Do you like 
heat or cold better? ” is as likely to leceive a false as a true answer Sensi- 
tivity to heat or cold is more accurately discovered by questions such as the 
following “ Do you like the house warmer or colder than the people around 
3 ’^ou?” “Do you use more or less bed covers than your husband? ” “ Are 

your hands and feet cold or warm ? ” “ Do you now use less clothes in cold 

weather than previously? ” A recent change in sensitivity is very important 

In emphasizing the importance of tachycardia and sensitivity to heat, it 
IS not intended to minimize in any way the importance of other symptoms 
and findings and a careful evaluation of all the information which can be 
obtained The practical value, however, of tachycardia and especially of 
sensitivity to heat for distinguishing the psychoneurotic from the thyrotoxic 
patients has been overlooked 

Summary 


One hundred and forty-six patients have been studied from the stand- 
point of clinical diagnosis, pulse rate in the clinic, basal metabolic rate, pulse 
rate during the basal metabolic rate determination, and sensitivit 3 to heat 
The following observations are made 

The average basal pulse rate was not increased above the normal 70 to 

75 level until the pulse rates m the clinic exceeded 95 

Hyperthyroidism was uncommon with a pulse rate in the clinic unde 

96 and a basal pulse rate under 81 
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Patients with increased basal metabolic rates showed a definite tolerance 
to cold and sensitivity to heat which was important in distinguishing them 
from the psychoneurotics with whom they are most apt to be 'confused 
The latter show either an indifference to heat or cold or a preference for heat 


Conclusions 

1 If the pulse late of a patient in the clinic is below 96, the patient 
probably does not have thyrotoxicosis 

2 If the pulse rate of a patient in the clinic is below 81, the patient 
almost certainly does not have thyrotoxicosis and a basal metabolic rate 
determination is therefore unnecessar)'- 

3 If the patient expresses an indifference to heat and cold, thyrotoxicosis 
is probably not present 

4 If the patient prefers heat or complains of cold hands and cold feet, 
thyrotoxicosis is almost certainl)'^ not present and a basal metabolic rate 
determination is unnecessary 

I am indebted to Dr Robert C Lewis, Professor of Biochemistry, University of Col- 
orado School of Medicine, and to the members of Ins department for doing the basal metabolic 
rate determinations and to Drs James J Waring, Robert S Liggett, and R S Ravin for 
their many helpful suggestions 
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CLINICAL STUDIES WITH THE AID OF RADIO- 
PHOSPHORUS. IV THE RETENTION IN 
BLOOD, THE EXCRETION AND THE 
THERAPEUTIC EFFECT OF 
RADIO-PHOSPHORUS ON 
PATIENTS WITH 
LEUKEMIA * 

By L A Erf, M D ,t L W Tuttle, and J H Lawrence, M D , 

Berkeley, Cahfornia 

Previous studies have shown that radiophosphorus ( 15 P®") 

(which owes its radioactivity to the spontaneous emission of beta rays) when 
administered in the form of sodium phosphate, at first concentrates in the 
bone marrow and those tissues infiltrated with leukemic cells and later con- 
centrates in the osseous tissues Radio-phosphorus has been used as a thera- 
peutic agent during the past three years in all types of leukemia, with en- 
couraging results The principal advantages offered by radio-phosphorus 
appear to he in its ease of administration (it may be given orally, intra- 
venously, etc ) , in its therapeutic effectiveness and in the fact that nausea, 
“ radiation siclmess ” and other symptoms do not occur following its admin- 
istration This report deals with the rate at which is absorbed into the 
blood and is excreted in the urine and feces of various patients and normal 
individuals, in addition to its therapeutic effectiveness in patients with 
leukemia One hundred case studies are presented 

Materials and Methods 

A Radio-phosphorus 

1 Pioduction and quantitation 

The radioactive phosphorus was produced by the Berkeley cyclotron 
This instrument directs streams of very rapidly moving (16 Mev) deuterons 
(nuclei of heavy hydrogen) into ordinary red phosphorus (atomic weight, 
31), and thereby converts some of it into radioactive phosphorus (atomic 
weight 32), which emits beta-particles only, with energies averaging 600,000 
electron-volts and has a half-life of 14 3 days (1 e , at the end of a period of 
14 3 days, one-half as many beta-iays are emitted as were being emitted at 
the start of the period) During bombardment the number of phosphorus 
atoms that become radioactive depends on the number and the energies of the 
striking deuterons At present about one in every million atoms is made 
radioactive This mixture of radio-phosphorus and inactive phosphorus is 
then converted into an aqueous solution of dibasic sodium phosphate 

* Received for publication May 7, 1941 

Aided by a grant from the Blanche and Frank Wolf Fund of the University of California 

fWm R Kenan, Jr, Fellow 
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(Na 2 HP 04 ) of various concentrations (15 to 50 mg per cc.) for oral and 
intravenous use The amount of radiation emitted by the sodium phosphate 
solution depends upon the number of atoms of radioactive phosphorus 
present When a sample emits 3 7 X 10" beta-particles per second it is said 
to contain one millicurie of beta-radiation One microcurie is 1/1000 of a 
millicurie Because of the innumerable factors which must be taken into 
consideration it is difficult to discuss this type of radiation in terms of “ r ” 
units with which the roentgenologist is familiar, but the radiations emitted by 
radio-phosphorus may be converted into “ r ” units by using the following 
equivalents 1 microcurie = 37,000 beta-particles per second , 1 “ r ” — 1 
e s u of ions per cubic centimeter of air at S T.P The number of beta- 
particles multiplied by their average energy gives the total energy This 
total energy, divided by the energ}*- required to form one ion pair (about' 
32 eV) gives the number of ion pairs Therefore the number of ion pairs 
formed by one microcurie of radio-phosphorus per second is equal to 37,000 
(number of beta-particles) X 600,000 (average energy of one beta-particle) 
divided by 32 (energy to form one ion pair) = 7 X 10® To compare this 
with 1 “ r ” unit m water (or tissue) we must consider that 1 “ r ” unit in 
air = 1 e s u /c c =21 X 10” ion pairs/c c , the same dose of x-iadiation 
m water produces an ionization greater than this by the ratio (density of 
water) divided by (density of air), or 2 1 X 10" X 800 = 1 7 X 10“ ion 
pairs/cc Therefore 1 microcuiie of radio-phosphorus contained mice 
of water produces an ionization in this volume equal to 7 X 10® divided by 
1 7 X 10“ — 4 1 X 10" ‘ “ r ” units per second The dose m one day is now 
obtained by multiplying this result by the number of seconds in a day 
(86,000), which gives the result 

1 microcunc/c c. of water physically equals approximately 

35 “ r ” units, dosage per day 

'rims, according to the above calculations, if a man weighing 50 kg. com- 
plctcH absorbed 1 millicurie of radio-phosphorus, and if these atoms arc 
temporarily and e\enly distributed throughout the body, he would be receiv- 
ing in terms of roentgens the following caleulated dose of inadiation for 
twentN-foiu hours 

1 fi t '50 gm (bod> weight) “ 1/50 /t c/gm or e c of tissue 

1 50 X 35 35/ 50 or 0 7 "r ” whole body irradiation in 24 hours 


Since absorption is not complete, and Miiee there is excretion and decay of 
1* the nctu.il doNi of irradiation decrta'^e,> from day to d,i\ rurthermore, 
ibt pht> phorus al<>nt‘- are not unifornilv di'-tributed and some tissues, such 
.vs b/,nc m.trrow and ti*-sue= infiltratid with U'ukemui cells, recciec by far the 
g.'t ttf-t am* mU'v of irradiation 


4 h' wtirvl- *' urn " or '* 

['-’r Ti If r to th' nsimhf r of {a-| 


nuHicune ' which aj/pear throughout this 
-vrtivh'. p-f second emitted hy the solution 
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or tissue in question, as compared with a uranium standard (which emits 500 
beta-particles per second), and not to standards emitting mixed radiations 
(alpha, gamma and beta) such as radium 
2 Dosage 

After the solution of dibasic sodium phosphate has been assayed for 
radioactivity, it may be administered by several routes The most con- 
venient is, of course, the oral route The solution is mixed with equal parts 
of orange juice and is administered to the patient before breakfast ® It may 
be given intravenously, mtraperitoneally, subcutaneously, intramuscularly, 
directly into tumors, or as an unction 

Single oral doses have varied from 1 to 20 millicuries, depending on the 
age of tlie patient and the type of the disease , single intravenous doses have 
varied from 0 5 to 6 millicuries Less than 3 grams of sodium phosphate 
have been administered orally m each dose, less than 1 gram when given 
intravenously Two factors especially have governed the dosages admin- 
istered to the patients reported in this paper First, tolerance of patients to 
irradiation of any kind varies markedly so that the first doses given were 
always small Second, the concentration of radiation had to be kept at a 
level which would do only minimal damage to the normal cells of the body 
The first doses administered were determined by the following considera- 
tions 

a The lethal dose of radio-phosphorus for a 20-gram mouse is approxi- 
mately that amount given mtraperitoneally which emits 70 microcuries of 
beta-radiation , for a 6-pound monkey, 7 millicuries by tlie same route 
These results suggest that the lethal dose of radio-phosphorus for an average 
adult human would be well over one hundred millicuries 

b By the Heublein technic * as much as 20 “ r ” of x-radiation have been 
administered to the whole body daily for a period of three weeks’ time to 
patients with various diseases 

Therefore the first doses of radio-phosphorus administered to adult pa- 
tients were those which emitted between 1 and 5 millicuries of beta-radiation 
The succeeding doses varied according to the clinical status and the levels of 
the red and white blood cells of the patient — the same guides used by 
roentgenologists 

Since the half-hfe of radio-phosphorus is but 14 3 days, there is no 
danger of cumulative radiation effects similar to those produced by such 
agents as radium or thorium whicli have half-lives of hundreds of years 
Furthermore, from 25 to 50 per cent of a dose of radio-phosphorus is ex- 
creted by normal individuals during the six days after administration and 
1 to 2 per cent daily thereafter At that rate of excretion and considering 
the constant rate of decay, about 15 per cent of a dose would be retained at 
the end of two weeks Six to eight weelcs after a single administration of 
radio-phosphorus only insignificant amounts of radiation are found in am 
tissue, including tlie osseous tissues ® 
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Chntcal Data Previous to Administration of Radio-Phosphorus 
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Roentgenological Findings 
R = Rarefaction 
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CUMtVL SILDll-S WITH AID Or KADIO-PIIOSPIIORUS 505 

Because of the findings obtained fiom absorption and autopsy studies, 
we feel at the piesent time that frequent administiations of small doses (0 5 
to 2 Ale) of radio-piiosphorus to patients wnth leukemia are preferable to in- 
frequent large doses It li, knowm that radio-phosphoi us can reach nearly 
c\cr>' cell m the body and that it conccntiatcs m those cells with active 
metabolic rates Theie is no CMdence that cells can distinguish radio- 
phosphorus (atomic w'eight 32) fiom oidinary non-i adioactive phosphorus 
atomic w’cight 31 ) In tables 7 and 8 it can be noted that most of the doses 
giAcn orally wcie of the same order of magnitude, and this was true with 
those given mtraienousl}' The ph 3 ’siological function of normal cells was 
probably alteicd by these amounts of irradiation and therefore these doses 
are said to be “therapeutic ” in nature, m contrast to “ tiacer ” doses which 
arc so small that the emitted radiation would not alter cellular physiology 
Since the dosages of P®" administered to the noi nial individuals, myeloid and 
l}mplioid leukemic patients were similar, the results in most instances can 
be discussed comparatively 
3 Tolerance 

Radio-phosphorus is w'ell tolerated by humans and animals Multiple 
doses have been adninnstercd both orally and intravenously to over 300 
persons wnth various disease processes and m none has there been any un- 
tow^ard reaction w'liich might reasonably be ascribed to the radio-phosphorus, 
such as “ radiation ” nausea, vomiting, headache and weakness One notable 
effect has been that of a maiked increase in appetite for one or two days 
following the administration of radio-phosphorus 
B Patients 

The cases reported, with one exception, are those of patients who were 
treated at the Crocker Radiation Laboratory or in hospitals near the Labora- 
tory The large number of patients who were treated elsewhere could not 
be followed closely and therefore aie not reported at this time The patients 
with leukemia w^ere classified according to the predominating cell m the blood 
stream and to the acuteness or chronicity of tlie process Most of the patients 
who w^ere treated with radio-phosphorus had high white blood cell levels 
Eight patients wnth leukemia, whose cases have been previously re- 
corded are included in this report The patients with leukemoid reac- 

tions are classified according to the primary etiological process Through 
lare good foitune, studies on the rates of absorption and excretion of radio- 
active phosphorus w^ere made on four healthy, robust normal men with re- 
cently healed fractures, all of whom had received the same type and quantity 
of food for a period of from one to eight weeks, and each of whom had a 
single legular bowel movement daily These persons were particularly 
valuable because they all had had the same dietary phosphorus intake for 
weeks before, and during the period of study 

C Technic of Diagnosis and of Radioactivity Assays 
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Table III {Continued) 






































































Clinical Data After Administration of Radio-Phosphorus 
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Tablc III {Continued) 



































Table III {Continued) 

Clinical Data After Administration of Radio-Phosphorus 
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Fahlc III (Conltntied) 
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In the study of the patients tieated with i adio-phosphoi us, standai dized 
technic for diagnosis was used All blood used foi cell counts was obtained 
from puncture wounds of the lobe of the ear Salih and Sahh-Osgood 
hemoglobinonieteis, and standardized blood cell pipettes were used Most 
of the differential cell counts of the blood and of the bone marrow fluid, 
obtained by sternal puncture, were made by use of the supra-vital technic as 
well as by the usual Wright Giemsa staining technic The blood (the 
amount of which depended on the white cell count, but usually varied from 
15 to 50 cc) used for radioactivity assays was withdiawn from veins, 
heparinized, immediately cooled and centiifuged in cold centrifuge cups for 
20 minutes at 3000 revolutions, oi 1450 times gravity (International Cen- 
trifuge, Size 2) First, the buffy coat was removed with a 10 cc syringe 
and a 4-mch 18-gauge needle, the bevelled point of which had been 
ground off By gently loosing and aspirating one edge of the buffy coat 
under good light, the entire coat (which has internal tenacity) along with 
considerable plasma can be removed from the initial site of aspiration with- 
out distui bing the layer of red blood cells or leaving a suspension of cells in 
the plasma After the buffy coat, or white cell layer, had been removed, the 
plasma layer was aspirated off Equal quantities of isotonic Ringer’s 
solution were then added to both of the suspensions of red blood cells and 
white blood cells Both the white and the red cells were gently shalcen to 
wash off the clinging plasma and then the suspensions were centrifuged 
exactly 20 minutes at 1,450 times gravity so that constant volumes were 
obtained Accurate volumetric readings of these packed cells were possible 

Fractions of blood, and aliquot portions of feces and urine were placed in 
appropriate crucibles and ashed (at 400° C ) The radioactivity of each ash 
was measured by means of DuBridge electrometers, Lauritsen type electro- 
scopes or Geiger counters, each of which was standardized by a uranium 
standard whicli is known to emit 500 beta-particles per second The figures 
representing the radioactivities were corrected for the rate of decay of radio- 
phosphorus as indicated on the accompanying tables and graphs 

Results * 

A Introductory Remaiks on Absorption and Excretion of Radio-Phos- 
phorus 

The absorption of orally administered radio-phosphorus from the contents 
of the gastrointestinal tiact depends upon numerous factors,^'" among which 
the important ones are the speed of the phosphorylating mechanism within 
the gastrointestinal tract and within the body tissues themselves, the 
metabolic rate, the blood volume, the diet, tlie age and weight of the patient, 

* It must be pointed out again that all tlie cases on whom absorption and excretion 
studies were made received “therapeutic” and not “tracer" doses of radio-phosphorus 
Therefore exact condusions concerning the metabolism of phosphorus in leukemia cannot be 
drawn Similarly, the doses of phosphorus used in the normal cases may well have pro- 
duced irradiation effects However, no changes of the levels of tlie white blood cells or other 
evidences of such irradiation effects Mere observed in the normal indniduals 
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the intake of P"’* present in the diet , the amount of sodium phosphate in- 
gested m which the radio-phosphorus is incorporated, the rate of the fecal 
flo\\ and the ^asculallt)' of the gasti ointestinal tract, the lates of phos- 
phorus metabolism and the functional capacity of each oigan and tissue 
Not all of these factors arc invohed when P’’" is administered mtiavenously 
ObMOush the disease processes to be studied and their effects upon the 
organs of the bodj aie additional complicating factors In oidei to study 
acciiiately the phosphorus metabolism of the body, all the facto! s mentioned 
and many more \\ ould have to be controlled or measured The effect of one 
of these factors on absorption was noted In table 7 (Case 34) it is ob- 
served that when laige amounts of non-radioactive phosphorus accompany 
radio-phosphorus, regardless of the method of administration, less of the 
radio-phosphorus is retained by the blood fractions This indicates that the 
^alylng intake of P’^ m the aveiage diet will have some effect on the rate of 
the absorption of administered radio-phosphorus 

The a^erage noimal adult peison has about 5,000 c c of circulating blood, 
the proportions of nhich are roughly as follows 2,250 cc red blood cells, 
50 c c nhite blood cells, and 2,700 c c plasma Patients with leukemia may 
ha^e fewer than 50 cc or as much as 3,000 cc of circulating white blood 
cells, or they may have few'ei than 1,000 c c of circulating red blood cells but 
they rarely have more than 2,500 c c Therefore, it must be pointed out that 
the results have been illustiated on figure 1 as per cent of the dose of radio- 
phosphorus administered per 100 cc of plasma, whole blood, packed red 
blood cells, or packed white blood cells It must be emphasized tliat figure 1 
and figure 2 illustiate only trends The data for drawing the curves were ob- 
tained from tables 7, 8 and 9 Obviously, theie aie many variations, such 
as diffeiences in the w'eights of the patients, diffeiences in the amounts of 
P®- and P®^ administered, differences m the volumes of the circulating blood 
elements, differences in the metabolic rates of the blood elements, and others 
for which coi rections w'ere not made 

The rate of excretion of radio-phosphoi us in the urine and feces depends 
upon all tlie factois mentioned previously and paiticularly upon the route of 
administration of P®" The late of flow of the fecal stream, the total 
amount of P®* and the absorptive capacities and the vascularity of the in- 
testinal mucosa, are among the factors influencing the rate of excretion m 
the feces when P®® is admimsteied oially When administered orally, P®® may 
or may not be absoibed , if absorbed, may oi may not be excreted by the kid- 
neys, oi may or may not be excreted by the bowel When administered 
intravenously P®® can only reach the feces by way of the biliary system or b)' 
direct excietion through the gastrointestinal mucosa (One nervous patient, 
case 71, wdio had received intravenously 2 16 Me of P®®, vomited four hours 
after the administration, and 0 06 per cent of the dose w^as found in 40 c c of 
vonntus ) The rate of excretion of P®® in the urine depends upon the 
amount of P®® available in the plasma and upon kidney function The re- 
sults have been illustrated in figure 2 as percentage of the dose admimsteied 
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ORAL ADMINISTRATION 


NQ OF CASES 
STUDIED 




INTRAVENOUS ADMINISTRATE 




B Oral Administration of Radio-Phosphorus 
1 Absorption (tables 7 and 8 and figure 1, left side) 

The rate of absorption of ladioactive phosphorus administered orally has 
been measured m two noimal peisons and in 18 patients (2 acute and 16 
chronic cases) The content of radio-phosphorus m the plasma of all tlie 
patients and of the normal persons was greatest before the second hour after 
administration After the twenty-fourth hour, lower levels were observed 
whicli gradually tapered off to tlie near zero level on the eighth day 

The maximum level of radio-phosphorus in the red blood cells usually 
occuried between the sixth and twenty- fourth hours after administration 
No con elation could be established between the concentration of radio-phos- 
phorus and the degree of anemia or the amount of hemoglobin 
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ORAL INTRAVENOUS 





OMi , OMS 

Fig 2 Average e\cretion of P®- in urine and feces 

In the majority of cases, regardless of the chionicity or acuteness of the 
leukemic process, the P®" levels of the white blood cells rose during the first 
48 hours and then either continued to rise slowly or maintained a high plateau 
for days The content of i adio-phosphorus in the white blood cells of nor- 
mal persons was considerably lower duiing the first 48 hours than that of 
leukemic patients, i e normal white blood cells retain less radio-phosphorus 
than leukemic cells This may be due, among other reasons, to a more rapid 
rate of phosphorus metabolism, oi a more lapid rate of reproduction of the 
leukemic cells Unfortunately, the metabolic rates of the leukemic* cells were 
not determined “ 

In case 97 it was possible to measure the amount of radio-phosphorus 
letained by the platelets Twenty-four hours after administration, the plate- 
lets letained the same amount of radio-phosphorus per unit volume as did the 
red blood cells 





T\ble VII 

Rates of Absorption (Retention) of Radio-Phosphorus in Blood 



Whole blood 0193 0820 0153 0650 0132 0560 
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Rates of Absorption (Retention) of Radio-Phosphorus in Blood 
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Activities corrected for decay and to date of administration 






















































































































































































































































































































































































































Paiile VIII (ConUnued) 



Total amounts expressed in microcuries per c c , percentages in % of dose per 100 c c 
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The Ringer’s solution which was used as a wash for the blood cells (both 
white and red) contained usually less than 1 to rarely 10 per cent of the 
radio-phosphorus in the blood elements — an indication that the amount ad- 
sorbed on the surface of the cells or lost through handling, was minimal 

2 Excretion (table 9 and figure 2, left side) 

The normal individuals excreted m urine and feces a gi eater percentage 
of administered radio-phosphorus than did the patients And after the 
forty-eighth hour more was excreted m the urine than feces of the nor- 
mal individuals and there is no reason to assume that this does not continue 
until all of the absorbed by the body is ultimately and eventually excreted 
The patients apparently excreted P®® more slowly — ^at least the average rate 
of excretion of the patients was slower than that of the normal individuals 

As would be expected, a greater quantity of P®® was excreted m the feces 
than m the urine The P®® m the feces was made up of that not absorbed 
by the gastrointestinal tract and that which was excreted after absorption 

The total percentage of P®® excreted in the urine and feces of the normal 
individuals during the six days following its oial administration varied from 
22 9 to 46 3 per cent of the dose administered , of the myeloid leukemia 
patients during four to six days after administration 14 1 to 45 5 per cent, 
and of the lymphoid leukemic patients 37 8 to 53 9 per cent 

C Intravenous Administration of Radio-Phosphorus 

1 Absorption (tables 7 and 8 and figure 1, light side) 

The absoiption rates following mtiavenous administration of radio- 
active phosphorus to 2 normal individuals and 16 patients (2 acute and 14 
chronic cases) were not identical with those noted following oral adminis- 
tration The levels of radio-phosphorus in the plasma during the fiist few 
hours after mtiavenous administration were slightly higher and the content 
of radio-phosphorus in the peripheral red blood cells rose moie rapidly to 
considerably higher levels As can be observed, the leukemic white blood 
cells took up more quickly and retained greater amounts of P®® than did the 
normal white blood cells The white blood cells of the normal individuals 
letained only slightly greater amounts of P®®, when it was administered 
intravenously than when orally , while the leukemic cells retained considerably 
greater amounts following the intravenous administration 

2 Excretion (table 9 and figure 2, right side) 

Small and nearl}^ equal amounts of P®*’ were excreted in the feces of both 
noimal indiMduals and patients But the former group excreted more P®® 
in the ui me dui mg tlie first 48 houi s than was excreted by the latter group 
during the same period The normal individuals excreted more P®® m the 
urine following its intravenous than its oral administration, but this was 
not title for the patients 

Aftci the period of 48 hours following admmistiation, both groups ex- 
creted in the mine and feces similar amounts of P®® and this undoubtedly 
continued until all of the P®® absorbed by the cases was ultimately excreted 
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During the six days following the intiavenous administi ation of P'*” the 
normal mdi\ iduals excreted from 26 1 to 50 5 pei cent of the dose admin- 
istered, during the four to six days the patients with myeloid leukemia 
excreted from 5 6 to 24 5 pei cent, those with lymphoid, 2 79 to 16 5 per 
cent 

In stimmarj’-, therefore, the nonnal individuals excreted during the period 
studied about the same amount of P®" regardless of route of administration, 
^^hlle tlie patients excreted, during a similar period, much less when P®“ was 
administered lntra^ enousl}' tlian when oially The rate of excietion dif- 
fered m the two groups Regardless of the route of administi ation the nor- 
mal poisons excreted P®- much more rapidly in the urine and feces than did 
the patients during the first 48 hours after administi ation After tliat in- 
terval, the rates ere similar ih both groups In most instances, following 
the 48-hour period, more P’- (quantitatively) was excreted in the urine than 
in tlie feces in both gioups 

D. Introductory Remarks on Clinical Results 

Since the clinical application of artificially produced ladioactive agents 
is still in the experimental stage the majority of patients treated with radio- 
phosphorus wtxQ. those who had previously received x-radiation and Fowler’s 
solution Many of them were in the terminal stages of their disease proc- 
esses Until sufficient knowledge of diffuse neoplastic or near-neoplastic 
diseases has been gained so that their prevention is possible, radiations of 
various types seem to be the best therapy available for alleviating the symp- 
toms which result As is well knowm, some patients with leukemia respond 
favorably to x-iadiation and otheis do not, similarly, as seen from the ex- 
periences related in this report, some respond favorably to the beta-rays of 
radio-phosphorus while others do not Radiations which produce suf- 
ficient ionization can kill cells Among other factors, effective therapeutic 
ionization depends upon the intensity and energy of the radiation in question, 
the penetrability of the radiation (which depends upon the density of the 
object irradiated), the constancy oi duration of the radiation, and the posi- 
tion or localization of the ionization produced by the radiation 

Among the many types of x-radiation therapy used for leukemia there 
are (1) the technic in which 100,000 to 400,000 volt roentgen-rays are 
directed toward the spleen, the peripheral nodes or the long bones , the single 
dose varying between 50 to 200 r , (2) the Heublein ^ technic, which consists 
of tlie use of small amounts of high voltage (150 to 200 kv ) x-radiation 
over prolonged periods (7 to 21 days) to the whole body at long distances 
(15 to 20 feet) , the total dose varying between 200 to 400 r during a 2-week 
period (average of about 20 r per 24 hours) , and (3) the “ spray” tech- 
nic, which consists of the use of high voltage x-radiation directed towards tlie 
whole body (alternately front and back) at 50 to 100 cm distance, tlie total 
dose varying between 50 to 60 r whicli is given in a few minutes of time 
Unlike roentgen-rays, which penetrate many centimeters of water, the beta- 
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lays emitted by radio-phosphoi us penetrate less than 1 cm of water, but botli 
cause ionization in body tissues However, the radio-phosphorus atom 
localizes in the body cells themselves and may remain there for prolonged 
periods Therefore x-radiation given by technic (2) is more comparable to 
the beta radiation of than technics (1) and (3) 

E Clinical Results 

The clinical results are recorded in tables 1 to 6 A summary of the 
results of the two large groups of patients (tables 2 and 3) follows 


Type of Disease 

Myeloid Leukemia 

Lymphoid Leukemia 

Acute 

Chrome 

Acute 

Chrome 

No of cases 

8 

38 


25 

No of partial remissions 

0 

11 


8 

No of complete remissions 

0 

S 


1 

No dead 

8 

21 

B 

13 


The duration of the partial and complete i emissions and the various time 
intervals involved are indicated on the tables Two patients (cases 27 and 
30) have had essentially complete remissions for nearly two years We have 
failed to find other examples in the literature of authentic cases of leukemia 
with complete remissions of two years’ duration As is well known, both 
complete and partial remissions may occur spontaneously and many i emis- 
sions of a rather prolonged nature have been reported following transfu- 
sions, infections and the administiation of vaiious specific agents (H W 
Jones, F R Miller and W A Hause, Tians Assoc Am Phys, 1940, Iv, 
54) or less specific ones such as adenylic acid and nucleotides One of us 
(LAE) has observed temporary but complete remissions in 3 patients 
with leukemia following transfusion of blood of donors who were suffering 
with symptoms of mild influenza It is unfortunate that the percentages 
of paitial and complete remissions of all cases of leukemia recoided in the 
liteiature are not known 

Of 10 patients with chronic lymphoid and 12 with chronic myeloid 
leukemia who had had no therapy previous to that of radio-phosphoius, 4 in 
each group died (3 m the former group and 1 m the latter were moribund 
when P®“ was first administered) while the other 14 had either partial oi 
complete remissions of six months to a year in duration The lesults in 
those patients who had had x-radiation previously to the administiation of 
ladio-phosphorus are not so encouraging, and it is fioni this experience that 
we feel that x-radiation reduces the effectiveness of radio-phosphorus since 
the duration of the disease processes previous to administration of radio- 
phosphorus was quite similai in both groups just mentioned 

Although tlie physical and symptomatic changes are indicated on the 
tables (1 to 4) all of the hematological changes cannot be Therefore 
table 10 lists in some detail the blood findings of 10 patients with Ijmphoid 
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and 10 \\ ith myeloid leukemia and one with a leukemoid reaction which are 
among those nitli interesting changes (Two of the cases (numbers 56 and 
SS) with hmphoid leukemia, listed in table 10, and case 43 with myeloid 
leukemia, table 2, w'ere given neution ladiation, produced by the deuteron 
beam of the cyclotron directed against beiylhum The hematological re- 
sponses were satisfactory This opens a new' field for the investigation of 
the clinical response of patients with leukemia to w'hole body irradiation witli 
neutrons ) By examining the results recoided on table 10 one can observe 
that in many instances the w'hite blood cell levels decreased, the differential 


Table X 

Blood Le\ els Follou mg Administration of Radio-Phosphoi us 
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Table X {Continued) 
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counts impro\ eel and the hemoglobin le\ els rose following the administration 
of radio-phosphorus 

In general, the clinical response of patients with acute types of leukemia 
to radio-phosphorus is as un satis factor}* as is that following other types of 
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therapy but in chionic cases the results are as good if not better than those 
follo\Mng any othei type of therapy 
F Autopsy Findings 

The radioactiMty assa}s of the tissues obtained at autopsy will be re- 
ported else^^here° The gioss findings were typical of tliose usually de- 
scribed foi leukemia The microscopic findings were interesting in that 
there were no cellular changes in normal cells that could be attributed to 
local irradiation due to deposition of ladio-phosphorus In many sections 
cellular Ijsis or rhexis was observed in leukemic cells, however A finding 
of interest, ^^hlch is usually not considered seriously m the pathology of 
leukemia, was the piesence of vaiied degree of infiltration of tlie mucosa and 
submucosa of the gasti ointestmal tract with leukemic cells m the majority 
of the patients with lymphoid leukemia,"® and many with myeloid leukemia 
In cases 84 and 87 the infiltiation in the mucosa and submucosa was suf- 
ficiently severe to permit perforation of the intestinal wall Mild diverticu- 
litis was present in the lattei patient, who died of a coh septicemia The 
kidneys and adrenals of the cases witli myeloid leukemia were seldom in- 
filtrated with leukemic cells while those of cases with lymphoid leukemia were 
frequently infiltrated Only two of tlie patients (cases 85 and 99) showed 
infiltrations m the biam (In fact, only two patients — cases 70 and 82 — 
complained of neurological symptoms ) 

The conclusion may be drawn that the amounts of radio-phosphorus so 
far administeied have not moiphologically altered normal tissues 

Discussion 

Leukemia is a fatal disease characterized clinically and pathologically by 
various well-known alterations of the hematopoietic system It vanes 
from a truly malignant, irreversible invasive process to a ratlier mild cellular 
infiltrative process in which complete hematological and clinical remissions 
may occur for periods of 6 to 12 months * The more acute types of leu- 
kemia occur frequently m children, presumably because it is generally ac- 
cepted that children have more growth promoting substances The patho- 
logical states classified under the term " leukemia ” probably are of as many 
types and have as many causes as the pathological states listed under the 
term “ infection ” Occasionally leukemoid reactions may be indistinguish- 
able from true leukemia both clinically and hematologically, but these proc- 
esses are completely reversible when the primary etiological agent is removed 
Some of the features other tlian those associated with radio-phosphorus 
observed during the course of tins study are noteworthy As has been noted 
in the investigations of others who work in the northern hemisphere, and 

* Among the various types of leukemic blood cells, many presumably are mutants with 
excessive growth capacities In case 63 the lymphoid cells of the peripheral blood had suf- 
ficient characteristics of malignant growth to make possible their cultivation on artificial 
media for indefinite periods of time The patient lived only six months after the onset of 
the disease In cases 71 and 75 lymphoid leukemic processes have existed 12 and 11 years 
respectively, and reproduction of tlieir white blood cells on artificial media did not occur 
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in the majority of the cases of leukemia listed here (63 out of 91), the onset 
of the clinical symptoms frequently occurs during winter or spring Web- 
ster,®® Sabin and Duffy ®^ and Brues ® have shown that among otlier things, 
inadequate diets lower resistance to disease Rhoads et al ®° have shown 
that inadequate diets predispose dogs to mdol-mduced anemia Lewisohn 
et al ®® were able by injections of yeast extract to cause complete regressions 
in 25 per cent of spontaneous breast adenocarcmomata of mice Suguira, 
Rhoads, Kensler et al ®®’ have produced partial protection in rats against 
liver cancer caused by butter yellow with riboflavin with casein and with rice 
bran and yeast extract Lavik and Baumann have increased the incidence 
of hydrocarbon-induced skin cancer of mice 50 per cent by feeding diets high 
in various fats and oils J B Mider and J White found that mice painted 
with methycholanthrene would develop leukemia when fed a diet rich in 
sulfur containing ammo acids, but would develop arteriosclerosis when fed a 
diet poor in such acids (the paper will appear in the Jr of the Nat Cancer 
Inst ) It IS well known that during the winter months the diets consumed 
by human beings living particularly in the central and northern portions of 
tlie northern hemisphere are nutritionally mfeiior to those consumed during 
the summer months Human white blood cells reproduce rapidly, the 
average span of life of white cells is but about four days Nutritional de- 
ficiencies which would be of short duiation such as those that follow periods 
of emotional tiauma or nervousness would be more apt to effect cellular 
abnormalities m those cells fiequeiitly undergoing mitosis than m those that 
do not reproduce rapidly Ussing ®° has shown that in rats 10 per cent of 
liver protein and about 2 5 per cent of muscle protein are newly formed from 
the food absorbed in the course of three days of feeding Marshak has 
shown that mouse leukemic cells and presumably regenerating liver cells 
double in numbei every 56 hours From these data it is possible to deduct 
that a factor in the diet or a lack of some factor, could initiate hybrid forma- 
tion of rapidly developing white blood cells , and that possibly certain foods 
could prevent or inhibit the initiation of hybrid formation 

A Diet 

In view of this deduction many of the patients presented here weie ques- 
tioned regarding their diets It was noted that many of them ate what may 
be considered a poor diet A diet was considered inadequate if it contained 
only cooked muscle meats, cooked fruits and vegetables, highly processed 
breads and pastries, and processed or pasteurized milk In othei words, no 
raw foods or Ining cells were consumed An adequate or “mixed” diet 
was considered as one that contained dail> , among other foods, at least some 
of the following rare muscle meats, glandular meats (sweetbreads, liver, 
kidney, tripe, brain, mixed sausages, giblets, etc ), raw oysters, strong 
cheeses containing molds and bacteria (as Roquefort and Camembert), un- 
contammated raw milk, coarse breads and raw vegetables and fruits In 
eliciting the dietary history, all foods consumed v ere considei ed 
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This classification of diets is subject to many criticisms but it is an initial 
attempt to note dietar} differences Of the eight patients with acute myeloid 
leukemia, tin ee regularly consumed the " mixed ” diet for years previous to 
the onset of the s} mplonis of leukemia , foui regularly consumed the inade- 
quate diet, and one was not questioned Of 38 wnth chronic myeloid leu- 
kemia, three consumed the “mixed” diet, 25 the inadequate diet, and 10 
were not questioned Of the 16 w’lth acute l}mphoid leukemia, one took 
a “ mixed ” diet, thiee an inadequate diet, and 12 w'eie not questioned Of 
the 25 with chronic hmphoid leukemia, three took a “mixed” diet, 20 an 
inadequate diet, and two w'eie not questioned The ability of the patients to 
store various nutrients obviousl} was impossible to elicit The enormous 
numbers of human beings who consume so-called inadequate diets but in 
wiiom leukemia does not develop of course w'oiild be impossible to determine 

In summary, it has been observed that many patients wnth leukemia con- 
sumed diets prcMOUs to the onset of leukemia which w^eie considered inade- 
quate and that in the majority of tlie patients the symptoms of leukemia 
de^ eloped during the w inter months w'hcn tlie diet is most likely to be inade- 
quate for short periods of time, at least Poor or inadequate nutrition may 
initiate cellular abnormalities or may low'ci “ resistance ” of regenerating 
cells to various poisonings (benzene,*^ benzene iing compounds, carcinogens, 
etc ) W'hich in turn may lead to the formation of abnormal cellular hybrids 
It is know n that once an irreversible neoplastic process has been initiated and 
established, adequate nutrition enhances rather than reverses its growtli 
If leukemia is such a piocess initiated by a deficiency, the addition of 
the deficient agent to the diet w'ould probably not alter the course of an estab- 
lished leukemic piocess 

B Gash omtestmal Tract 

Another feature obser\ed w'as the occurrence of episodes of diarrhea or 
attacks of “ slimy stools ” in a rather high percentage of patients with lymph- 
oid leukemia It occurred much less frequently m those with myeloid leu- 
kemia The attacks were irregular m duration and intensity but frequently 
preceded relapse or an acceleration of tlie leukemic process Of 25 patients 
w'lth chronic lymphoid leukemia, 14 had attacks of diairhea oi slimy stools 
during the course of the disease, six did not, and five were not questioned 
Of 16 patients with acute lymphoid leukemia, foui had attacks of diarrhea, 
one had none and 11 were not questioned Among the 46 patients with 
acute and chionic myeloid leukemia, only five of the 28 questioned had epi- 
sodes of diarrhea As was stated above, the sub-mucosa of the gastro- 
intestinal tiact of patients wuth lymphoid leukemia often becomes variabl) 
infiltrated Since there is some eMdence that the majority of the lympho- 
cytes may be pioduced m the submucosa of the gastrointestinal tract,® the 
process of lymphoid leukemia may originate by the abnormal production and 
lelease of the lymphocytes from this region, and an abnormal excretion of 
lymphocytes may be responsible for the occurience of “ slimy stools ” Of 
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the four patients (cases 52, 62, 63 and 72) with ascites, due probably to 
congestion of the lymphatic system of the gastrointestinal tract, all suffered 
with lymphoid leukemia It is concluded that the gastrointestinal tract may 
play a significant role m leukemia, particularly lymphoid leukemia , 

C Assocmted Disease \ 

Many observers have lepoited that various diseases or conditions pre- 
ceded 01 were associated with leukemia Similar associated conditions were 
noted in the group of patients included m this report In 12 patients (cases 
11, 25, 29, 36, 45, 48, 58, 72, 74, 75, 82 and 86) the onset of leukemia was 
preceded by symptoms of influenza In eight (cases 5, 19, 22, 28, 30, 43, 
71 and 88) the onset was preceded or associated with dental symptoms 
(toothache, loose teeth, etc ) In two (cases 16 and 36) tlie disease process 
was noted near the end of the term of pregnancy In six (cases 33, 46, 47, 
48, 71 and 90) trauma'^’®® (fractures, various accidents) had occurred 
previous to the onset of symptoms In 10 (cases 7, 25, 32, 33, 54, 55, 56, 
60, 65 and 95) rarefaction of bones was found upon roentgenological ex- 
amination early in the course of tlie disease The work of Iwatsura and 
Nanjo,^® who noted particularly a marked increase in phosphatase activity 
of the serum of patients with myeloid leukemia, offers an explanation foi 
the rarefaction of bones and loose teeth which occur occasionally in the mye- 
loid type of the disease Increased concentrations of serum-phosphatase may 
“ open ” healed calcified tubercles Five patients (cases 14, 20, 41, 46 — 
myeloid, and 81 — ^lymphoid) had had active tuberculosis but the pulmonary 
tubercles had been well walled off as indicated by roentgenological pictuies 
several yeai s preceding the onset of symptoms of leulcemia However, two 
(cases 41 and 46) of these patients after the onset of myeloid leukemia de- 
veloped a diffuse density of the lungs and at autopsy diffuse miliary tu- 
berculosis was found The other thiee patients are being watched closely 
Four patients (cases 24, 31, 63 and 81) were vaccinated during the course 
of the disease and the reactions were extremely severe In two of these cases 
most of the dorsal aspect of the vaccinated arm sloughed off before death 
and the other two patients developed large necrotic areas whidi had not 
healed six months after vaccination 

D Benzene 

Another possible etiological factor to which increasing weight is being 
given IS the idle played by compounds which prominently contain the benzene 
ring Many cases of leukemia following exposure to benzene ° and many 
cases with leukemoid reactions following treatment with substances in which 
the benzene ring is prominent have been reported m tlie recent hteratuie 
Three patients (cases 58, 74 and 78) of the group herein reported as well 
as three patients obser^ cd more recently, had ingested large amounts of the 
“ sulfone group ” of compounds just before the onset of the leukemic proc- 
esses One patient, not listed in this report, had a severe ni) cloid leukemoid 
reaction (hemoglobin 30 per cent, nhite blood count 80,000, with 35 per 
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cent myeloc}tcs) following sulfanilamide theiapy fiom which she recovered 
after cessation of the therapy On the other hand, evidence has been 
piesentcd that clinical and hematological improvement occurs in patients 
with leukemia folloiving the administration of sulfapyridine Three patients 
(cases 10, 46 and 81) had been painters, one (67) had been a printei and in 
addition took 2 N R tablets dail}' for 10 j^ears, another (82) took mineral 
oil daily for 5 to 6 years preceding onset of leulcemia. One patient (32) 
worked for 18 years in a benzol lefinery, and another (88) together with a 
crew' associate simultaneously developed chronic lymphoid leukemia after 
both had woiked for a period of 10 years’ duration in engine rooms of U S 
Na\f)' submarines 
E Snnhghf 

A number of patients (cases 42, 54, 69, 71 and 75) apparently expeii- 
enced symptomatic and even hematological improvement following exposure 
to sunlight The number of circulating wdnte blood cells can be influenced 
by tlie rays of the sun, by roentgen-rays, by beta rays, by neutron rays, by 
ultra-violet rays, etc 
F Heiedity 

Since the influence of heredity on leukemia has been widely discussed, 
from both clinical and experimental standpoints it is merely mentioned here 
Case 38 had a maternal aunt and a cousin (son of the aunt) both of whom 
died of leukemia All three had the myeloid type of the disease and m each 
case the duration of the disease was three years A maternal aunt of case 
7 and the mother of case 88 died of leukemia The daughter of case 76 
has developed splenomegaly at the time of this writing 

In summary, the foregoing discussion indi<;iates that both intimsic or 
hereditary and extrinsic or environmental factors may be involved m the 
etiology of leukemia and suggests, as is well known, that there is some funda- 
mental underlying change responsible for tlie onset of leukemia which so far 
IS not understood 


Conclusions 

1 The rates of absorption of radio-phosphorus, for four to eight days 
following “ therapeutic ” doses administered intravenously and orally, by 
the plasma, red blood cells and white blood cells of normal individuals and 
patients with myeloid and lymphoid leukemia, are presented (figure 1) 
Circulating leukemic cells retain radio-phosphorus in greater concentrations 
than normal circulating white blood cells 

2 The rates of excretion in urine and feces of radio-phosphorus, admin- 
istered similarly and to the same groups as described in paragraph 1, are pre- 
sented (figure 2) Normal individuals excrete radio-phosphorus more 
rapidly than patients with leukemia during the first 48 hours after ad- 
ministration The rates after the 48-hour period are similar and proceed 
undoubtedly until all of the radio-phosphorus absorbed has been excreted 
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The total percentages of P®“ excreted by tlie groups for a period of 4 to 6 
days following the administration of various doses are also presented (table 

9 ) 

3 Clinical and hematological lesults following administration of radio- 
phosphorus to patients with leukemia are presented (tables 2, 3, 4, 5 and 10) 
Radio-phosphorus is as effective as other types of treatment m general use, 
can be easily administered orally or intravenously, produces no nausea, weak- 
ness or anorexia following administration, and the results are sufficiently 
encouraging to warrant intense investigation Two cases of leukemia with 
essentially complete remissions of nearly two years’ duration are reported 
Both are still alive at this writing 

4 In the doses described herein, radio-phosphorus produced no morpho- 
logical damage to normal tissues 

5 Various intrinsic and extrinsic factors which may be associated with 
leukemia are discussed 

We acknowledge with pleasure the courteous cooperation that we have received from 
the members of the staff of the Crocker Radiation Laboratory, University of California Hos- 
pital, Southern Pacific Hospital, Alameda County Hospitals, Children’s Hospital of the East 
Bay, Alta Bates Hospital and others We also wish to acknowledge valuable assistance from 
members of NYA of the University of California 
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SYMPTOMATIC HEMOLYTIC ANEMIA - 

By Karl Singer, M D , and William Dameshek, M D , F A C P , 

B oston, M assachusetts 

In their recent review of acute hemolytic anemia, Dameshek and 
Schwartz classify hemolytic anemia as follows 

A Congenital 
B Acquired 

1 Secondary to known cause (infectious, chemical, “toxic,” preg- 
nancy, etc ) , 

2 Symptomatic, in association with certain, usually malignant dis- 
eases, as lymphatic leukemia, Hodgkin’s disease, carcinomatosis, 

3 Of unknown cause, with or witliout hemolysins in the serum 

Symptomatic hemolytic anemia may be defined as a hemolytic syndrome 
often indistinguishable by hematological methods from the well-known pic- 
ture of familial hemolytic jaundice, but showing a definite etiological rela- 
tionship to such underlying diseases as neoplasm (teratoma, sarcoma), leu- 
kemia, and Hodgkin’s disease Frequently but not regularly, the pathologi- 
cal lesions are situated in the spleen, thus suggesting a splenic disorder 
That the hemolytic process in these cases is not mei ely coincidental is demon- 
strated, at least in some instances, by the disappearance of all signs of the 
hemolytic process following successful treatment of the “ accompanying ” 
disorder Thus, removal of a dermoid cyst may result m complete cure of a 
severe hemolytic anemia Furthermore, symptomatic hemolytic anemia has 
been observed. in relatively few conditions 

The clinical features of the cases of symptomatic hemolytic anemia repre- 
sent a combination of the symptoms and signs of the hemolytic process and 
those of the underlying disease As tlie latter condition may remain latent 
or fail to manifest itself in characteristic fashion, the predominant picture 
may be that of the hemolytic piocess On the other hand, the underlying 
disease may be readily apparent, but the “ accompanying ” hemolytic anemia 
may seem difficult to reconcile ^Mth the usual symptomatology Since hemo- 
lytic anemia is by no means a common feature of most of the underlying dis- 
orders, It has on this account usually escaped attention Why only certain 
cases of Hodgkin’s disease ith involvement of the spleen are associated with 
a hemol} tic syndrome is quite obscure The correct interpretation of these 
cases of symptomatic hemolytic anemia is of importance not only in the prac- 
tical matters of diagnosis and therapy but in the more theoretical problems 

* Received for publication March 27, 1941 

From the Joseph H Pratt Diagnostic Hospital, and the Blood Clinic of the Boston 
Dispcn«;arv 
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of the pathogenesis of inherited and acquiicd hemolytic jaundice This 
paper, M hich deals with the analysis of se\ eral observations of symptomatic 
hemolytic anemia, illustrates these \ lewpoints 

I Symptomatic hemolytic anemia in association ivitJi neoplasm Anemia, 
Mhich IS common m neoplastic conditions, may be of several types The 
hypochromic miciocjtic t}pe of iron deficiency may be the result either of 
hemorrhage, impaired gasti ic. digestion or of intestinal malabsorption An- 
other \ariety of anemia occasionally seen is that due to metastatic involve- 
ment of the bone-maiiow, the anemia in this instance being normocytic and 
usually associated with the presence m the peripheral blood of nucleated red 
cells and immature leukocj'tes Raiely, the typical macrocytic picture of 
pernicious anemia is observed in some cases of gastrointestinal neoplasm in 
which the pathological lesion inteifeies with the normal mechanisms of pro- 
duction, absorption or utilization of the anti-pernicious anemia principle 

Not generally known, howcYer, is the fact that neoplasms, botli benign 
and malignant, are occasionally associated with a hemolytic spherocytic 
process The following two cases demonstiate this relationship 

Case 1 Do mold cyst (Iciatoma) of the ovaiy TP, a 47-year-old Jewish 
housewife, was admitted to the Joseph H Pratt Diagnostic Hospital on May 8, 1939 
Since the first of the year, she had noticed increasing pallor, weakness and dyspnea 
Examination in May showed marked pallor and slight jaundice There were arterio- 
sclerotic changes of the retinal blood vessels, a rough blowing systolic murmur m the 
aortic area, and hy pertension Blood pressure Systolic 198 mm of Hg, diastolic 108 
mm The edges of both the spleen and liver were just palpable A mass the size of 
an orange was felt in the region of the left ovary 

The laboratory data w'ere as foIIow^s Hemoglobin 34 per cent, red blood cells 1 59 
million, W'hite blood cells 10,800, platelets 646,000 The red cells showed marked 
spherocytosis and the reticulocytes numbered 46 per cent Three metamyelocytes and 
tw’o myelocytes w^ere noted in counting 100 white blood cells The mean cell volume 
was 78 c micra, the mean cell diameter 60 micra, the mean cell tliickness 28 micra 
Hemolysis in hypotonic solutions of NaQ began at 68 per cent and was complete at 
40 per cent The lysolecithm fragility test (Singer®*®) ■was normal The urine con- 
tained no bile, but increased quantities of urobilinogen were demonstrated (1 80 by the 
Wallace-Diamond technic) The serum bilirubin, which was of the indirect variety, 
measured 5 0 mg per 100 c c 

On tlie basis of the spherocytosis and increased hypotonic fragility, the diagnosis 
of congenital or familial hemolytic jaundice was at first made despite the rather 
atypical and relatively acute onset, and the complete absence of familial hemolytic dis- 
ease The normal lysolecithm fragility was also against the familial type of disease 
Splenectomy w'as advised 

The patient was admitted to the Betli Israel Hospital on June 28, 1939 The 
anemia w'as somew^iat greater at this time, and nucleated red cells were commonly^ 
present (5-7 per 100 w'hite blood cells) The spleen and liver were now felt two 
fingers’-breadth below^ their respective costal margins After a single transfusion of 
500 cc of blood, splenectomy was performed on July 6 under cyclopropane-ethei 
anesthesia A second transfusion was given postoperatively Atelectasis of the left 
lower lung occurred the day after operation A third transfusion was given on July 23 
because the hematological response was unexpectedly slow’ 

By September 6, two months after operation, the red cell count had reached 4 19 
million, the hemoglobin 77 per cent, and there had been striking drops m the reticulo- 
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cytes (4 5 per cent) and m the bilirubin content of the blood (to 0 9 mg per cent) 
This improvement was short-lived, however, for in October, 1939 the patient again 
began to feel poorly She was readmitted to the hospital on November 24 Ex- 
amination showed jaundice of the sclerae and skin and a greatly enlarged liver which 
was now palpable four fingers’-breadth below the right costal margin There was a 
striking drop m the red cell count — to 1 24 million — and m the hemoglobin to 24 pei 
cent Various procedures, such as the intravenous injection of Congo red, roentgen- 
radiation over the abdomen, the use of large doses of liver extract and iron, were 
without effect Because of the possibility of the piesence of an accessory spleen, 
thorotrast (75 cc) was injected and loentgen-ray pictures taken, but no accessory 
spleen was demonstrated The patient’s course was steadily downhill and was inter- 
rupted only by repeated blood transfusions In all, 24 transfusions, each of 500 c c , 
were given in the period from November 24, 1939 to February 29, 1940 witli only 
transient rises in hemoglobin and erythrocjrte counts The last series of transfusions 
brought the level of erythrocytes to 3 4 million and the hemoglobin to 68 per cent At 
this point. It was decided that further temporizing nas inadvisable and that active 
search must be made either for an accessory spleen oi, in view of the previous ob- 
servation of West- Watson and Young,^® for a dermoid cyst of the ovary An ex- 
ploratory laparotomy was accordingly done on Febiuary 29, 1940 No accessory 
spleen was found, but a large round mass arising fiom the left ovary was discovered 
and removed, together with the accompanying tube Biopsy of the liver was also 
performed Following this operation, the hemolytic process gradually subsided and m 
about four months tlie hematological picture was entirely normal Spherocjdosis and 
the increased hypotonic fragility of tlie erythrocytes disappeared completely, coinci- 
dentally with an increase m the mean cdl diameter from about 6 micra to 7 35 micia 
The blood bilirubin content dropped to normal and the urobilinogen excretion in the 
feces, which had appro\imaled 2000 mg daily in December, also became normal (86 
mg per da>) 

The ovarian mass pioved to be a thick-walled, umloculai dermoid cyst, 7 cm in 
diameter, with a fairlj smooth, pink-giay to bright pink inner membrane In one area 
a rough, irregular, bony area 3 by 4 cm in extent was found The cyst contained 
thick, mayonnaise-hke fluid within which was found a small tangled skein of long 
brown hair Ihe relate ely laige area of well-foiined bone shouted a small amount of 
tissue closely simulating bone marrow^ Also present were a few' dilated sw'eat glands, 
cholesterol clefts, a large mass of fat, phagocjtes spiinkled w'lth plasma cells and large 
mononuclear cells, and half a dozen typical lymphoid follicles each of whicli had an 
active germinal center No definite splenic tissue w'as discovered Biopsy of the 
li\er showed infiltration of the poital spaces w'lth large numbers of lymphocytes, 
definite prolifeiation of bile ducts, together w'lth areas in the sinusoids containing 
nianj polymoi phonucleai leukocytes The most marked change w’as the increased 
prominence of the Kupfler cells wdiich were filled with hemosiderin 

This case thus appears to be an example of “ symptomatic ” hemolytic 
anemia w'hich \\as temporarily impiovcd by splenectomy but m which a cuie 
was obtained only after removal of a dermoid cyst We believe that the 
complete, and thus far permanent response up to Aug 1941 points to a defi- 
nite relationship between the liemoHtic process and the dermoid cyst A 
stnkingh similar obscr\ation was made in the case of West- Watson and 
\oung (1938) In this case, that of a 44 jear old W'oman, there w'as a 
severe hemolytic anemia (hemoglobin 17 jier cent, red blood cells 0 5 million, 
reticnloc\tts 50 per cent, marked sphcroc\'tosis and increased h 3 potonic 
fragilit}" 0 66'0 44) Theie was an ele\ation in the bilirubin content of 
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the blood which was of the “indirect’* -Nanety Splenectomy was per- 
foimed but without subsidence of the henioljlic process Operation foi the 
possible lemoval of an accessory spleen w’as performed and an ovarian tumoi 
disco\ered, as in our case This proved to be a teratoma, and following its 
iemo\al, the patient made an unc^entful and complete recovery No splenic 
tissue was found in the tumor 
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A somewhat similar case is reported by Suarez and Etclieverry (1937) 

In this instance a dermoid cyst arising from the splenic hilus was discovered 
Splenectomy, together Avith removal of the tumor, was performed but the 
patient unfortunately died shortly aftei operation Definite relationship of 
the tumor to the hemolytic anemia was thus not established 

The coexistence of a dermoid cyst and hemolytic anemia does not neces- 
sarily indicate an etiologic relationship This is illustrated by an observation 
of Watson In tins case, that of a 19 year old girl, hemolytic anemia m 
association with a large ovarian cyst was present The laboratory findings 
were as follows Hemoglobin 32 per cent, red blood cells 1 15 million, white 
blood cells 6000, reticulocytes 15 per cent, hypotonic fragility normal, icterus 
index 42, “ indirect bilirubinemia The anemia was of the macrocytic 
variety The daily fecal urobilinogen excretion was 1 106 mg , indicative of 
a severe hemolytic process Marked auto-agglutination of the red cells was 
observed Oophorectomy was performed without result, but when splenec- 
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tomy was then done, there was a very slow, steady improvement which finally 
led to complete recoveiy This obseivation indicates that a dermoid cyst is 
not necessarily m and of itself the entire cause of a hemolytic process, but 
that it might have a definite relationship nevertheless It is possible that 
these cases may require removal of both the tumor and the spleen 

Case 2 Lymphosai coma anstng withm the panoeas A R, a 50-yeai-old 
Jewish merchant with a completely negative past history, complained of fever of sev- 
eral weeks’ duration, dyspnea, and progressive weakness During the two weeks prioi 
to admission to the hospital he had noticed slight jaundice, togetlier with severe and 
crarap-hke mid-abdominal pain radiating to the left costovertebral region Examina- 
tion showed an emaciated man with a yellowish tint of the skin and scleiae Neither 
the liver nor spleen was palpable There was distinct tendeiness in the left costo- 
vertebral region The laboratory data were as follows urine negative for albumin, 
sediment normal, no bilirubin, greatly increased quantity of urobilinogen, blood — 
hemoglobin 40 per cent, red blood cells 1 9 million, white blood cells 22,000, reticulo- 
cytes 28 per cent, anisocytosis, poikilocj'tosis and marked spherocytosis, hj^potomc 
fragility 0 60-0 28 per cent, differential count of the leukocytes, marked “shift to tlie 
left” The icterus index was 40, and tlie bilirubinemia was of the indirect variety 
Roentgen-rays of tlie kidneys were normal, but a gastrointestinal series showed an 
indentation along the posterior wall of tlie stomach, due piobably to an extrinsic mass 
Laparotomy was performed, and a tumor the size of a lemon arising from the middle 
third of tile pancreas was found The tumor, which was separated from the pancreas 
by a thick capsule, was completely removed Unfortunately the patient died 24 hours 
after operation Sections of the tumor showed a “lound cell” (lymplio-) sarcoma 
with areas of necrosis* 

Although no definite proof is piesent regaiding the symptomatic charac- 
ter of the hemolytic anemia in this case, the completely negative family his- 
tory and the simultaneous development of the hemotytic process with the 
symptoms of the neoplasm are in favor of this view Similar observations 
have been made by Thompson hemolytic anemia in three cases of sar- 

coma of the spleen, Waugh®® hemolytic anemia with increased hypotonic 
f 1 agility 111 two cases of carcinoma with metastasis to the bone-marrow , and 
Cai oH and Lavergne ® acute hemolytic anemia with metastatic bone marrow 
involvement from primary carcinoma of the stomach 

Although the reports of hemolytic anemia in association with malignant 
neoplasms are few in comparison with the great frequency of these disorders, 

It IS possible that this is due m part at least to the relatively little attention 
which is paid to the type of anemia in a given case of malignancy In othei 
^\ords, anemia if present is said to be “ secondary,” and given scant attention 
The mechanism responsible for the sudden development of the hemolytic 
process in a case of neoplastic disease is at present obscure, altliough the 
possibility is present tliat some sort of hemolysin is produced (vide in fra) 

II licmolylic anemia in Hodgkin’s disease The usual type of anemia 
found in cases of Hodgkin’s disease is of the hypochromic ^arlety, it is 
usualh mild, and of great seventy only in the terminal phases of the disease 

* Tins ca'e w.ns seen bj one of us (K S') in Vtcnm m 1934 A cornpitte InstoJogical 
tbscnption of ihc tumor is unfortiinattJj not n\nilah1c 
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Occasionally, due to nnasion of tlie niauow, a normocytic anemia may be 
seen Rarely, hcmoKtic anemia may be present, as m the case reported 
bcloM’ 

Case 3. M L. a 45-j car-old \\oman, had de\ eloped ceivical adenitis 18 years 
prcMoiisly. At biopsj the diagnosis of tuberculosis was made Six years prior to 
the present illness a mediastinal tumor was discovered and treated with roentgen-rays 
Three months before admission to the hospital the p.'itient developed fever, slight 
jaundice, weakness, djspnea on exertion, and increasing pallor Examination showed 
slight jaundice and a readilv palpable spleen Thcie was no peripheral lymphadeno- 
pathy but a large mediastinal mass was found on roentgen-ray examination of the 
chest The laboratorv* data were as foIlow's urine, no bilirubin, urobilinogen greatly 
increased , blood, hemoglobin 52 per cent, red blood cells 1 8 million, white blood cells 
12,600, reticulocvles 126 per cent There was marked anisocytosis, poikilocjdiosis 
and spherocjtosis The hvpotomc fragility was 0 60-0 35 per cent, but the lysolecithin 
fragihtj was normal on two occasions Examination of the relatives (mother and 
two children of the patient) was completely negative for the presence of hemolytic 
jaundice The diagnosis of symptomatic hemolytic anemia was made and splenectomy 
advnsed despite the presence of Hodgkin's disease Operation revealed the typical 
‘‘porphjTic ’ spleen of the disease Following operation there was improvement in 
tlie anemia, which then became hypochromic hemoglobin 50 per cent, red blood cells 
3 5 million , color index 0 7 The patient felt much better for about five months, fol- 
lowing which large masses of cervical lymph nodes appeared, and shortly afterwards 
the patient died Postmortem examination w'as not obtained 

The occurrence of hemolytic anemia m Hodgkin’s disease has been re- 
peatedly observed The first case was described by Holler and Paschkis 
(1927) who splenectomized a patient witli hemolytic anemia without any 
clinical evidence of Hodgkin’s disease, but found to then surprise a por- 
phync spleen Singer (4936) described a case and summarized 13 cases 
from tlie literature Other cases not desciibed in Singer’s article are those 
of Kwaszewska,'^ Watson (three cases),®®" Schiapolli,®® Bruins Slot,® and 
V Braitenberg * The spleen was involved m almost all of the cases, and in 
some (Holler and Paschkis,^® Gnpwall,''*"’ ® Singer®^®) splenectomy led to a 
temporary^ improvement with complete disappearance of the hemolytic 
anemia which was later replaced by a hypocliromic microcytic anemia The 
almost constant involvement of the spleen together with the effect of splen- 
ectomy 111 some of the cases suggests tliat a primary splenic disorder may be 
responsible for the development of the hemolytic process Against this 
interpretation is an observation by v Braitenberg ‘ m whose case the spleen 
showed none of the pathological lesions of Hodgkin’s disease Davidson,®* 
Parkes Weber and E Sdiwarz,®® Watson ®®“ and others have pointed out that 
the anemia in these cases is of the macrocytic variety Dameshek and 
Scliwartz *“ believe, however, that the macrocytosis is more apparent tlian real 
("pseudo-macrocytic”) They are of the opinion that the macroc 3 rtosis 
of certain cases of hemolytic anemia is due to the presence of numerous 
reticulocytes, which are much larger than the mature orthochromatic red 
cells The hypotonic fragility of the erythrocytes in most of the cases was 
increased but m some cases was normal (Gnpwall,^'**’^^® Bensis and Gout- 
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tas “) Again, the mechanism resulting in the development of the hemolytic 
process is obscure 

III Hemolytic anemia m leukemia Anemia is a very common finding 
in chronic lymphatic and myelogenous leukemia Usually it is normocytic 
and due to replacement of the erythropoietic tissue in the bone marrow by the 
proliferating process Occasionally, however, a typical hemol3d;ic syndrome 
with jaundice, spherocytosis and increased hypotonic fragility may be 
present We have observed two such cases 

Case 4 F C , a 70-year-old man, was admitted to the hospital October 27, 1938 
in a semicomatose condition The history as obtained from a daughter revealed that 
the patient had been healthy until five years previously when mild diabetes was dis- 
covered On the day before entry he was apparently well and without jaundice The 
following day his son noted that he walked with a heavy shuffling gait, and that he 
looked weak and yellowish He complained of weakness and nausea Im- 
mediately prior to admission to the hospital he was quite rational, he shortly became 
extremely weak, suddenly became semicomatose and began to vomit Examination 
revealed an elderly, moribund man with marked pallor and moderate jaundice, the 
liver and spleen were readily palpable One large lymph node in the right axilla and 
several small inguinal nodes were felt The laboratory findings were as follows 
hemoglobin 36 per cent, red blood cells 24 million, white blood cells 105,000 (') 
The platelets were abundant The smear showed extreme Ijunphocytosis (polymorplio- 
nuclear neutrophiles 8, lymphocytes 92, monocytes 0), tlie lymphocytes being almost 
all of the mature variety The red cells showed very marked spherocytosis which was 
well brought out in tlie fiesh preparations The hypotonic fragility was 0 72-0 28 
per cent, with a normal lysolecithm fragility The reticulocytes numbered 8 3 per 
cent An occasional nucleated red cell was seen The bihrubin content of blood was 
42 mg per 100 cc, with an indirect van den Bergh reaction The urine contained 
albumin and sugar, but no bilirubin, and the urobilinogen content was 1 80 The blood 
sugar was 482 mg per cent, the non-protein nitrogen 78 mg pei cent, and the CO, 
combining power 31 8 volumes per cent A diagnosis of chionic lymphatic leukemia, 
acute hemolytic anemia, and diabetic coma nas made Despite treatment with insulin 
and two blood transfusions, the patient died the same day At postmortem examina- 
tion the liver w'eighed 2490 gin and showed histologically large accumulations of 
mature Ijmphocytes in the portal areas without a corresponding inciease in the peri- 
portal connective tissue The spleen, wdnch iveighed 620 gm , showed large masses of 
in.iture Ijmphocjtes in the pulp with complete effaceinent of the normal splenic archi- 
tecture Ihere was generalized enlargement of Ijmph nodes, particular!} marked in 
tlie mesentery Microscopic examination revealed massive lymphocytic infiltration 
and proliferation in the pulp and sinuses w'lth some infiltration of the connective tissue 
capsule and the adjacent fat The bone marrow was jiinkish gray, very hyperplastic, 
and grealh infiltrated with hmphocvtes Slight normoblastic hyperplasia w'as noted 

Case 5 Loins F, a 57-year-old Jewish photographer, noticed "lumps” in his 
neck and a nuiss in the left upper part of Ins abdomen approximately 8 to 10 years 
befoie admission to the Pratt Diagnostic Hospital on No\ ember 15, 1940 About a 
^car prior to admission a plusician found generalized h mphadeiiopathy, well-marked 
splenonieg.il} , a leukocjte count of 200,000 per cu mm with 99 per cent Ijniphocjtes 
He was leferred to the Tumor Clinic of the Boston Dispcnsarj for treatment and in 
March, 1940 was gi\en four roentgen-ra} treatments of 25R each to the entire body 
• “spr.u ”) Although the hem.ito1ogical response was quite s.itisfactory, the leuko- 
ijtc count dropping from 367,000 to 14,000, the patient de\ eloped a se\ere reaction 
in the form of weakness, fatigue, anorevi.i. ^omltmg. and marked loss m weight 
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From that time on the course was unsatisfactory A month later, in April, 1940, a 
generalired eruption resembling laricella appealed, histologically, the lesions were 
t>pica!K leukemic The lcukoc\tc count gradualU rose to over 200,000 and on October 
5 and 8. 1940 he was gncn two roentgen*ray treatments of 150R each over the spleen 
He complained of \oniiting and diarrhea, and intermittent jaundice gradually became 
apparent He rapid!} became weaker and paler, although there was some regression 
in the si7e of bis Ji inpJi nodes and spleen ^^b^bln a period of five weeks or Jess, the 
red cell count dropped from 3 04 million to 1 71 million There was then slight im- 
pro\cment, but in the two weeks prior to admission to the hospital, the red count 
rapidlv fell from 2 54 million to 086 million 

Examination on admission Nos ember 15, 1940 icvcaled a very thin, pale, slightly 
icteric man The temperature was 101“ F, the pulse 100 per minute There w’as 
geiieralired 1} inphadenopath} , the glands being firm, discrete, and measuring 3 to 8 
an in length The spleen was felt 15 cm below the left costal maigin, and the livei 
•was felt 10 cm below the right costal margin 

The laboratory data were as follows Urine slight trace of albumin, no bilirubin, 
urobilinogen greatl} increased. Stools dark color, dail} fecal urobilinogen output 
(four da} sample) 225 mg per day, approximately five times normal for the red 
count, Blood Hemoglobin 24 per cent, red blood cells 0 86 million, hematocrit 12 
per cent, M C V appi oximateh 130 c micra, wdiite blood cells 155,000, Differential 
Count pol}moq)honucleai neutrophiles 3 per cent, Ijmpbocytcs 93 per cent, niono- 
c}'tes 4 per cent Platelets 93,000 Reticulocytes 33 per cent The blood picture was 
“ pseudo-niacroc} tic ’ m t}pe, le, the large numbers of reticulocytes present resulted 
in apparent niacroc}tosis Careful examination of the mature erythrocytes, however, 
disclosed that tliey w'ere for the most part smaller than normal and that many sphero- 
c}tes were present The hjpotonic saline fragility was 52 per cent beginning hemo- 
lysis and 28 per cent complete hemolysis (control 44-24 per cent) The Jysolecithin 
fragility was normal The serum bilirubin was 9 mg per 100 cc, and of the in- 
direct lariety 

Three transfusions of 500 cc of blood weie given with slight improvement On 
December 5, hemoglobin was 40 per cent, red cell count 1 62 million, reticulocytes 33 
per cent, platelets 32,400, leukocyte count 75,000 (lymphocytes 94 per cent) There 
were fewer spherocytes The question of splenectomy was discussed, but the idea 
W'as quickly abandoned in view of the marked involvement of the bone marrow with 
lymphoid tissue as determined from sternal puncture and trephine biopsies 

The possibility that the roentgen-ray treatments directed over the spleen 
W'ere in some measure responsible for tlie development of the hemolytic 
anemia m this case of chronic lymphatic leukemia must be consideied (Iler- 
tain It is that prior to the roentgen-ray treatments, the patient was in mod- 
erately good condition, directly following the first senes (spray therapy), 
he felt poorly, lost considerable w'eight, and developed a leukemic rash Fol- 
lowing the second series which was given over the spleen, he developed 
hemolytic anemia 

The occurrence of a well-defined hemolytic syndrome in chronic lymphatic 
or myelogenous leukemia is rare, although it has been repeatedly observed 
(cases have been reported by Haden,^®® Paschkis,"® Watson,®®" Marchall, 
Dany and Crupper, Troisier and Tixier,®^ Klima,®® and Singer®^® In 
Haden’s case, splenectomy was perfoimed on the assumption that an idio- 
pathic process w'as present The hemolytic process continued unabated and 
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SIX months later the typical features of chronic lymphatic leukemia became 
evident 

Rhoads has recently emphasized a hemolytic component which he states 
IS frequent in “ refractory ” or “ aplastic ” anemia Included in this rather 
heterogeneous group with a common denominator of severe normocytic 
anemia, leukopenia, and tlirombocytopema are a number of cases of aleu- 
kemic leukemia and atypical or generalized Hodgkin's disease We have 
recently observed two such cases in which mild icterus and increased fecal 
urobilinogen output were piesent in addition to the severe anemia 

In one (R F ), chronic aleukemic myelogenous leukemia was present with tlie 
following blood counts hemoglobin 42 per cent (6 5 gm ) , red blood cells 2 25 mil- 
lion, white blood cells 3400, platelets 657,000, reticuloc 3 rtes 3 0 per cent, polymorpho- 
nuclear neutrophiles 35 per cent, lymphocytes 61 per cent, monoc 3 ^es 1 per cent,* 
eosinophiles 3 per cent The hypotonic fragility was 48-20 per cent Blood bili- 
rubin was 1 6 mg per 100 cc (indirect reaction), icterus index 12 units, and daily 
fecal urobilinogen output 223 mg (about two to three times the normal value for the 
patient’s red cell count) 

In another case (O H ), with aleukemic reticulosis, the following blood counts 
were present hemoglobin 46 per cent, red blood cells 2 52 million, white blood cells 
4300, platelets 277,000, reticulocytes 3 3 per cent On January 3, 1941, there was no 
appreciable icterus but the blood bilirubin was 1 7 mg From January 16 to January 
25, the patient received seven “spray” loentgen-ray treatments of 25R each On 
February 3, the sclerae were definitely icteric and the blood bilirubin content was 1 5 
mg Studies of the fecal ui obilinogen were not done 

Watson has emphasized tlie macrocytic charactei of the hemolytic 
anemia in leukemia In our fii st case there was marked spherocytosis with- 
out maci ocytosis , in the second case, spherocytosis was not a striking phe- 
nomenon, although it became leadily evident when the rate of hemolysis 
became greatly increased Before tins was apparent, the anemia was super- 
ficially macrocytic, although careful analysis of the cell diameters of both 
the 1 cticulocytes and non-reticulocytes demonstrated the “ pseudo-macro- 
cytic ” character of the anemia 

Possibly related to the cases of hemolytic anemia in leukemia arc those 
in association with Boeck’s sarcoid and giant follicle lymphoma Haden 
has described an interesting case of hemolytic anemia in which a probable 
sarcoid involving both lungs was present The spleen was not enlarged 
Rocnlgen-i adiation of the pulmonarj' process resulted in disappearance of 
both the sarcoid and the hemolytic process Haden ** stated that although 
the exact cause of the hemolysis as not clear, it was pi obably due to some 
toxin incidental to the primaiy disease in the lung At the Mt Sinai Hos- 
pital (N Y ) ’*' a case was recently observed in which there was generalized 
1} mphadenopathy, extreme splenomegaly, and heniol) tic anemia Biopsy of 
one of the nodes demonstrated giant follicle Ijmphoma Following roent- 
gcn-ra> therapy to the spleen and Ijmph nodes, there was definite im- 

• Pcrso.ial cominunicatioii from Dr Louis R Wusstmian, \%ho ssill icport this case 
in t’ciail 
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proAemenl in the anemia and jaundice and dnnmution m the output of 
urobilinogen 

That the hemoljtic process in all of these cases was in some manner 
dependent upon the abnormality of lymphoid apparatus is quite clear, al- 
tliough the exact mechanism foi the destiuction of the red cells is quite 
obscure (see below) 

F* HcmolyUc ancwia in hva divcnrc In lecent yeais increasing atten- 
tion has been paid to the anemia associated with hepatic disorders Except 
Mhcn hemorrhage or a complicating infection aie present, the anemia is 
either normo- or maciocytic ( Wintrobc,"'-"' ** Wright, Rosenberg®^ and 
others) Eppinger,” Felhnger and Khma,*^ and Watson®®®’*' have em- 
phasized the hemolytic character of this anemia as indicated by an increased 
output of fecal urobilinogen There is frequently a rough parallelism be- 
tween the se\enty of the anemia and the degree of liver damage The 
blood picture resembles that of pernicious anemia more closely than it does 
that of hemolytic jaundice Spherocytosis is not usually observed and the 
saline fragility is usuall) normal Fullerton and Davidson,'*" however, re- 
port a case of macrocytic anemia in association with cnrhosis of the liver in 
which the hypotonic fragility was abnormal (starting at 0 7 per cent of 
NaCl), and Watson ®®“ concedes that the mean cell thickness of the red cells 
may lie inci eased e\en in the presence of macrocytosis From these and 
other data it may be concluded that the anemia of liver disease, although 
occasionally of hemotytic character, differs usually in many respects from the 
picture of symptomatic hemolytic jaundice as discussed in this paper The 
following case demonstrates the occurrence of such a symptomatic hemolytic 
sjmdrome m liver disease 

Case 6 E D G, a 25-year-old housewife, was admitted to tlie J H Pratt 
Diagnostic Hospital on April 26, 1941, witli the complaint of progressive anemia, 
jaundice, and weakness of about 3 j ears’ duration In May 1938, she had been 
delivered of twins , the pregnancy and childbirth wei e both uncomplicated, but shortly 
after deliver} she became increasingly pale and weak About 8 montlis after de- 
livery her family physician tieated her for anemia with large doses of non and in- 
jections of liver extract Since no relief ensued, she was hospitalized and given six 
transfusions of blood There was only tempoiary relief and for the following two 
jears she was studied and treated by various physicians and hospitals but continued 
to feel weak and dyspneic Just prior to her first visit to the Blood Clinic of tlie 
Boston Dispensary, April 2, 1941, tlie diagnosis of Hodgkin’s disease of the spleen 
had been made at another hospital and roentgen-ray tlierapy over the spleen had been 
given, also without relief Following the roentgen-ray treatments which caused 
severe nausea and vomiting, there occurred a rather lapid increase in symptoms and 
the red cell count, which was 1 71 M per cu mm on April 2, had declined to 1 06 M 
on April 29 The remainder of tlie history was irrelevant, theie was no family 
history of jaundice, anemia, or splenomegaly Alcoholism was denied 

Physical examination on admission showed marked pallor, slight icterus, a nor- 
mal appearing tongue, slight enlargement of tlie heart with a soft systolic murmur, an 
enlarged liver palpable 2 fingers’ breadth below the right costal margin and a greatly 
enlarged spleen extending to the umbilicus The blood findings were as follows Hgb 
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27 per cent (.42 gni ) , RBC 1 06 M , color index 1 3, WBC 2900, platelets 000, 
polymorphonuclear granulocytes 49 per cent (4 band forms) , lymphocytes 26 pir cent, 
monocytes 12 per cent, eosinophiles 12 per cent, basophiles 1 per cent This mean 
corpuscular volume varied from 130 to ISO cu micra, the mean cell diameter Ayas 8 S 
micra (normal 75 micra), the mean cell thickness was 27 micra (22 mricra high 
normal ) The reticulocytes averaged 8 8 micra in diameter, and the matu re ortho- 
chromatic red cells 8 2 micra The reticulocytes varied between 19 5 per cei it (April 
2) and 49 5 per cent (May 1) The red cells showed marked changes in siz e, shape, 
and staining characteristics witli polychromatophilic macrocytes outstanding There 
was no spherocytosis The hypotonic fragility test showed beginning hem olysis at 
042 per cent of NaCl, and complete hemolysis at 0 20 per cent The Hiam acid 
fragility test w'as negative The mechanical fragility of the red cells (Ilpameshek 
and Miller^**) was definitely abnormal, 27 to 33 per cent hemolysis occuiriniy after 3 
liours of mechanical shaking with glass beads (normal value 5 to 7 per cent he^j.^olysis) 

The urine show'ed no bilirubin but contained gieatly increased quantities^^ of uro- 
bilinogen The daily fecal urobilinogen output (average of 4 days output) v' ^as 1925 
mg, approximately 25 times the normal value The blood bilirubin was of the.j indirect 
t\ pe and measured 3 0 mg per 100 c c 

The gastric analysis show'ed the presence of free HQ Roentgen-rays of ' the diest 
and long bones w'ere negative The sternal puncture showed extreme nori\^oblastic 
hjperplasia, with a marked relative reduction in the leukocytes and megakaryLocytes 
Ihe bilirubin excretion test (50 mg of bilirubin injected intravenously) showf^d 100 
per cent retention of the dye, indicating definite hepatic damage Tests of the Lserum 
for isohemolysins, autoagglutinins, and autohemolysins were negative I 

Tlius the vai lous studies showed the presence of a severe, truly macrocytic anLemia, 
leukopenia, thrombopenia, but a veiy marked reticulocytosis The bone-maj rrow 
showed extreme erythroblastic hyperplasia and the fecal urobilinogen output indil cated 
an unusually marked hemolytic process Although the complete retention of thi^j in- 
jected bilirubin pointed tow'ards definite hepatic dysfunction, the significance ol^j" this 
obser\ation w'as at first not appreciated The patient w'as given tliree transfusiof ns of 
blood from compatible donors and w'as then transferred to the Beth Israel Hospit. for 
splenectomy This, together with biopsy of tlie liver, was performed by Dr A 'ly S 
Leienson on May 13, 1941 The liver w'as giossly nodular and irregularly mottl Pg^ m 
•ippearancc Ihe spleen w'as extremely large, w’^eighing 1960 gm Histologically ttliiie 
liver show'ed a moderate amount of fibrous tissue wnthin the portal aieas and also tliLjji 
bands of young fibrous tissue extending from the portal area to within the lobules in a 
f.ui-likc fashion In both types of fibrous tissue a moderately heavy sprinkling of i n- * 
flainin.itory cells consisting mainly of lymphocytes and eosinophilic leukocytes w, ’‘^as 
demonstrable No evidence of abnormal hematopoiesis was present Diagnosis suo- 
.icute hepatitis The spleen show'ed histologically a marked diminution of lymphocytes 
within the pulp, some giant cells probably of reticulum cell origin, and hematopoietic 
.ictiMty which appeared to be limited to tlie cells of the granulocytic series i 

Ihc patient made a complete uneventful recovery Without further transfusions, *■ 
there was an almost immediate increase in Hgb and red cell count and a concomitant 
dccu'ase in bilirubin and reticulocytes On !May 20, Hgb was 46 per cent, RBC 
2J7 M, reticulocytes 4 2 per cent and serum bilirubin 06 mg On June 9, Hbg. was 
"'7 jHi cent RBC 3 32 M, WBC 8000, reticulocytes 3 per cent, platelets approximately 
1 M and seiuin bilmibin 06 mg On July 14, the Hgb had risen to 74 per cent and 
the red cell count to 3 5 M The ^ICV and MCD remained elevated, however, at 
10*) cu micra and 8 3 niicra respectively, indicating persistent maciocytosis Ihe 
hvpcitonic fragility was 040 to 004 per cent 

ihe persistence of moderate anemia in association with macrocytosis and the 
biiding ot *:tvcre liver disease indicated that the residual macrocytic anemia was on 
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the basis of hepatic chsease Howevei. the hcinohtic component w.is now completely 
absent, as cMtlenced In the leturn to normal values of the blood bilirubin, the rcti- 
culocjtes and the fecal urobilinogen output This indicated that although the hemo- 
Ijtic process was sccoiidarj oi sjmptomatic of the hepatic disease, it was nevertheless 
primal ih splenic in origin Something abnormal w’lthin the spleen had resulted in 
increased blood bieakdown, which could only be relieved b) splenectomy 

VI HcmolyUc anemia w infectious diseases Hemolytic anemia is oc- 
casionally ol)sei\ecl in the course of f'anous infectious diseases Widal, 
Abrami and Brule “ listed malaiia, streptococcic and staphylococcic infec- 
tion, tuberculosis, anaerobic organisms including B Wclcliii, and ankylo- 
stomiasis as possible causes That toxic substances of non-bacterial 
origin may also produce hemolytic anemia has become generally knotvn from 
observations of the untoward sequelae occuxnng with sulfanilamide admin- 
istration (Kohn,*‘ Harvey and janeway,^" and others) The same effect 
may be produced by lead (DaMdson,**' Aub, Fairhall, Minot and Rezni- 
koff ^), phenylhj drazin (Kaminer and Rohnstem ■^), etc Strictly speaking, 
these “ drug anemias,” although they often present spherocytosis, etc (c f 
Dameshek and Schwaitz'"), do not belong m the group of symptomatic 
hemolytic anemias as defined in this papei The symptomatic hemolytic 
anemias of infectious diseases disappear if the underlying disease is success- 
fully tieated, thus again demonstrating a causal relationship This was ob- 
served in the follow’ing case 

Case 7 M L,* a 62-year-old man, de\ eloped an acute febrile illness and on ad- 
mission to the hospital four da 3 s later was found to have complete consolidation of the 
left lower lung The temperature w'as 105® F, the pulse 120, and the respirations 
40 per minute Slight jaundice and marked pallor w'ere also noted The laboratory 
findings w ere as follow s hemoglobin 41 per cent , red blood cells 1 2 million , white 
blood cells 38,900 The blood smears showed moderate spherocytosis, and many 
nucleated red cells The hypotonic fragility w'as 0 54-0 42 The urine show'ed slight 
albuminuria but no bile The total protein of the blood w'as 6 7 gm per cent The 
sputum show'ed a type 17 pneumococcus Serum bilirubin w'as indirect and measured 
4 6 mg per 100 c c The unusual feature of the case w'as the presence of a very strong 
panagglutinin in the blood It was at first impossible to perform red cell counts be- 
cause of marked agglutination in the pipettes The erjthrocytes of 36 successive 
donors w^ere agglutinated by tlie serum of tlie patient Dilution of the serum was 
w'lthout effect Finally, coinpatabihty tests were pei formed by incubating the blood 
at bodj temperature, follownng which tlie patient w'as transfused without incident 
Treatment with sulfapyridine and specific Type XVII antipneumococcic serum was in- 
stituted The panagglutinin gradually diminished in intensity With subsidence of 
the pneumonic process, there was a gradual rise in the red cell count to 3 0 million, 
hemoglobin to S3 per cent With complete recovery, the autoagglutinin disappeared 
entirely and the blood levels became normal 

It IS possible that the hemolytic anemia in this case was induced by intra- 
vascular agglutination resulting from tlie activity of the autoagglutinin 
Another possible interpretation is that the autoagglutinin indicated the pres- 

* 1 his case is reported through the kindness of Dr Joseph E Porter and Dr Mortimer 
C Warren of Portland, Maine 
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ence of an associated hemolysin Hemolytic substances of the immune body 
type have recently been described by Dameshek and Schwartz ® m acquired 
hemolytic anemia of the idiopathic type Whether the present case was one 
of acute idiopathic hemolytic anemia with accompanying pneumonia or 
whether the pneumonia was responsible for the hemolytic anemia is not clear 
Since both processes began and disappeared simultaneously the latter rela- 
tionship seems probable 

Symptomatic hemolytic anemia in association with a tuberculous process 
of the spleen has recently been described by Engelbreth-Holni ° In tu- 
berculosis of the spleen the anemia is usually normochromic to hyperchromic 
(Howells ■°), but m Engelbreth-Holm’s ® case the anemia was typically 
spherocytic hemoglobin 45 per cent , red blood cells 2 0 million , color index 
115, vol index 1 17, reticulocytes 37 per cent, leukocytes 16,700, hypotonic 
fragility 0 80-0 04 , icterus index 20 Splenectomy was performed, but the 
patient died of thrombosis of the inferior vena cava There was no evidence 
of congenital or familial jaundice Thompson also reports a case of 
“ atypical hemolytic anemia ” with caseous tuberculosis of the spleen and 
lymph nodes Giffin^'* (1919) described two cases of primaiy tuberculosis 
of the spleen with hemolytic jaundice There was no evidence of familial 
hemolytic disease In one, the hypotonic fragility was increased Splenec- 
tomy was perfoinied in both and was followed by complete recovery Al- 
though Engelbreth-Holm does not relate the hemolytic anemia to the tu- 
berculous involvement of the spleen, Giffin discusses this possibility, and in- 
deed such a relationship seems quite possible 

Discussion 

1 Diagnosis and Diffei enhal Diagnosis The diagnosis of symptomatic 
hemolytic anemia may be very difficult, especially since the syndrome is not 
at present well-known Diagnosis of the hemolytic component (i e , in- 
creased blood destruction) should at least be suspected from the presence of 
jaundice in association with pallor, and in the absence of bile from the urine 
The spleen is furthermore palpable in most cases Furthei study will reveal 
bilirubincmia with an indirect van den Bergh reaction, normal or ,dark- 
colored feces with greatly increased output of urobilinogen, and usually an 
increase in the uiinary urobilinogen Spherocytosis, if carefully looked for, 
should be recognizable in most cases in both fresh and stained preparations 
The contrast in appearance between these small, dense-appearing cells and the 
large reticulocytes is striking All the c\idences of increased regenerative 
actiAity on the part of the marrow arc also jiresent, i e , reticulocytosis, poly- 
chromatophilia, nucleated red cells, polymorphonuclear Ieukoc> tosis, im- 
mature granuloc} tes, and thrombocytosis The bone marrow itself (sternal 
ptincture) shows extreme h\ perpla'^ia. particularly of the ery thioblastic ele- 
ments When the definite diagnosis of a hemoly tic process has been made, 
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the case must be furthei anal} zed The hemolytic piocesses may be sub- 
divided into three large gioups 

Fust pernicious anemia must be considcied In this condition theie is a 
true macrocytic anemia, the matin e orthochiomatic red cells being larger 
on the average than iiorniall)'. This is quite m contiast with the "pseudo- 
macioc}tic ” hemol}tic piocesses m whicli the only laige eiythrocytes are the 
immature pol} chromatophihc reticuloc) tes Gastiic analysis reveals com- 
plete achlorhydiia with histamine, wheieas our hemolytic cases tested showed 
the presence of free HCl The sternal puncture m pernicious anemia reveals 
a chaiactenstic megaloblastic h}peiplasia with the presence of bizarie giant 
metamyeloc} tes Theie is, furthermore, the theiapeutic test with liver ex- 
tract, Mhich, b} the May, has usually been performed before the hematologi- 
cal consultant sees the case W ith all these criteria m mind, the differential 
diagnosis betiveen the " In er extract ” deficiency state known as pernicious 
anemia and hemolytic anemia is usually not a very difficult procedure 

The second group compiises a heterogeneous group of hemolytic syn- 
dromes including the congenital and acquired idiopathic hemolytic anemias, 
and such conditions as sickle-cell anemia, Cooley’s erythroblastic anemia, and 
the Marchiafa\a-Micheh syndrome of paroxysmal nocturnal hemoglobinuria 
In the congenital condition, a careful familial history and hematological study 
of the family members may reveal other cases It should be noted, as Dame- 
shek and Schwartz * have repeatedly stated, that spherocytosis and in- 
ci eased hypotonic fragility are by no means pathognomonic of the hereditary 
t}pe, but aie commonly seen in acquired cases The lysolecithin fragility test 
(Singer ^*°) may be of aid in differentiating these two conditions, since the 
erythrocytes of the congenital type are more fragile to this lysin than those of 
the acquired variety Isohemolysins and autoagglutmins should always be 
searched for since they are seen only in the acquired type 

Sickle cell anemia and Cooley’s anemia should be readily diagnosed if 
the racial background, the presence of target cells (Haden and Evans,^®** 
Dameshek the reaction of the erythrocytes to incubation in the case of 
sickle cell anemia, the decreased saline fragility, and other factors (bone 
changes, etc ) are taken into account The Marchiafava-Micheli syndrome 
is characterized by nocturnal hemoglobinuria and a chronic hemolytic anemia 
which according to Ham resides in a fundamental abnormality of the red 
blood cells Spherocytosis is completely lacking and the hypotonic saline 
fragility is normal, although the "acid” fragility test (Ham) is positive 
Splenectomy is furthermore completely without effect 

The third group consists of all hemolytic anemias of known etiology, i e , 
those due to drugs, allergic reactions, as well as to various fundamental 
underlying conditions, i e , symptomatic The drug anemias may show an 
almost identical pictuie with acute hemolytic anemia, ivith complete sub- 
sidence upon cessation of the administration of the drug Allergic hemo- 
lytic anemia is represented by favism, a condition which is apparently found 
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only in ceitain areas of Italy following contact with the fava bean plant 
The mechanism of this condition is quite obscuie If all these conditions 
have been ruled out, the presence of symptomatic hemolytic anemia should 
then be considered, although ordinarily the situation presents itself m the 
reverse manner, i e , the diagnosis of a hemolytic pi ocess has been made 
Is it idiopathic or is it bound up with some underlying condition? This 
should always be searched for 

The diagnosis of the symptomatic foim of hemolytic anemia is based 
fiist on the knowledge that this sjmdrome may occur in the presence of the 
several conditions as described in this paper and secondly on the sympto- 
matology of the various underlying disorders Hemolytic anemia which is 
symptomatic of Hodgkin’s disease, lymphatic leukemia, lymphosarcoma, and 
giant follicle lymphoma, may be leadily diagnosed in the presence of a re- 
lapsing fever (Pel-Ebstem type), lymphadenopathy, a characteristic blood 
picture, or the roentgen-iay findings of a mediastinal mass However, when 
these indications are lacking, search should always be made in an apparently 
idiopathic hemolytic process foi evidences of tumoi , desti uctive bone lesions 
indicative of metastatic lesions, and invasion of the bone marrow Thus in 
addition to a careful physical examination and loentgen-ray of the chest, 
roentgen-rays of the bones and sternal punctuie are indicated in a hemo- 
lytic process to make reasonably certain that it is not “ symptomatic ” 
Even ^Mth all care, however, theie will be occasional cases diagnosed as 
“idiopathic” which will eventually pio\e to be “symptomatic” in nature 
This occuried in Case 1 (dermoid cyst of the ovary), and m Case 6 (seveic 
liver disease) Haden also emphasizes this point m describing a case of 
what was apparently congenital or acquired hemolytic anemia but uhicli 
failed to lmpl 0 ^e after splenectomy, chronic lymphatic leukemia was the 
final diagnosis Jf a case of apparently “idiopathic” hemolytic anemia 
fails to 1 espond or relapses after splenectomy, the possibility of an underlying 
disease which has been overlooked should be seriously considered and 
searched for To summarize, the diagnosis of hemolytic anemia per se 
should now be made moie frequently than m the past, especially Avhen it is 
icahzed (o) that the designation of “secondary anemia” is meaningless, 
{b) that even slight icteius may be indicative of a hemolytic process When 
the latter is discovered, appropriate nicasiiics must be taken to classify the 
heniol}tic process as accuiately as possible In this way, the occasional case 
of hemolytic anemia due to an underlying disease will be recognized 

'J'he prognosis of sjnijitomatic hemolytic anemia depends on the tinder- 
hmg disease If this disease is curable, the prognosis ma} be excellent 
This IS illusti.itcd by Case 1 (dermoid c}St) Otherwise, the effect of 
splenectomy is In no means certain 'I here maj be a temporar} improve- 
ment in the hcmol}tic process, or even complete disappearance with a change 
to the more usual h}pochromic tjpc of anemia, or there may be no effect 
whate\cr It is alwa\s advisable, if at all possible to renio\e or ameliorate 
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the unclei lying disease before splenectom} is performed As stated above, 
in order to effect a cure m a gn eii case, it may be necessary to remove both a 
tnmoi such as a dermoid cyst and the spleen These points, how ever, are not 
>et clear, and must await further obseivations 

2 Pathogenesis The hematological picture of symptomatic hemolytic 
anemia is frequently identical w’llh the “ idiopathic ” types — ^both inherited 
and acquired This might indicate that similar pathogenetic mechanisms 
are at the basis of these disorders A rough analog)' with pernicious 
anemia ma) serve for illustration In this disease, we have learned, chiefly 
through Castle’s iin cstigations. that the anemia develops if the physiological 
meclianisms of production, absorption oi utilization of the antipernicious 
principle aic distuibcd by \arious pathological processes In this w'ay, the 
“ s\ mptomatic ” t}pes of pemicious anemia (le, those cases in which the 
fundamental abnormality was an organic lesion of the stomach or bowels) 
ha^c become readjly undei stood Until the discovery of the efficacy of liver 
therapy, one of the few cases of pernicious anemia knowm to be permanently 
cured was associated with chronic ulceration of the small intestine (Seyder- 
helm “) , upon resection of the lesions, the blood picture became permanently 
normal Today the pathogenesis of this particular case of “ symptomatic ” 
pernicious anemia is interpreted as due to malabsorption of the anti-anemic 
principle In hemolytic anemia, we may conclude by analogy tliat the patho- 
genesis of the S}-mptomatic t)'pes may be explained on the basis of theories 
ahead) extant concerning the “ idiopathic ” varieties 

Considerations regarding the pathogenesis of “ idiopatluc ” hemolytic 
anemia are bound up w'lth ( 1 ) the presence of spherocytosis and the asso- 
ciated increase in hypotonic saline fragility, and (2) the effect of splenectomy 
in the amelioration of this disorder Although many different opinions are 
present regarding pathogenetic mechanisms, the outstanding ones are those 
postulating a faulty bone marrow, an increase in hemolysin production, or 
an abnormality of the spleen 

The theory' of a faulty production of erythrocytes in tlie bone marrow 
was first proposed by Naegeli who claimed that splenectomy did not alter 
the pioduction of spherocytes by the marrow but simply removed the in- 
hibitory effect of the spleen on the bone marrow Following splenectomy, 
and despite the continued presence of spherocytosis, there is a return to a 
normal degree of blood destruction as measured by tlie fecal urobilinogen out- 
put (cf Watson ®) or the pigment excretion may even become lower than 
normal (Singer. Miller and Dameshek®"*) Various observers (Grip- 
wall,” Ham and Castle have on this account postulated that tlie spleen 
is the most important oigan m .tins disease, the bone marrow simply produc- 
ing abnormal red cells The hemolysin theory ^ on the other hand states 
that the shape of the red cells is altered outside the bone marrow by the action 
of hemolysins Spherocytosis is interpreted as a precursor of hemolysis and 
the morphological expression of an alteration in the structure of the erythro- 
cyte produced by various types of hemolytic substances 
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In symptomatic hemolytic anemia, we must assume from the standpoint 
of the hemolysin theory, that the fundamental pathological lesion either itself 
produces or stimulates tlie production of hemolysins If the hemolysin (oi 
agglutinin) is of the immune body type, as m our case of pneumonia, it 
will occasionally be demonstrated The demonstration of other types of 
hemolysins m these cases has thus far not been successful Since various 
lesions of the spleen may be associated with the identical picture of symp- 
tomatic hemolytic anemia, one may suspect a direct stimulation of the spleen 
by these abnormal tissues On tlie other hand, m the cases in whicli the 
hemolytic anemia is associated witli an extraspleiiic lesion (dermoid cyst foi 
example) a more indirect process of stimulation must be assumed The 
hemolysin theory, although m many respects highly hypothetical, offers at 
least some explanation of these obscuie pathological conditions and may serve 
as a working hypothesis for further experimental investigations 

Ham and Castle have recently proposed another explanation for the 
hemolytic state, based in part on the work of Knisely on the histology of 
the spleen, and in part on experimental observations with concanavalin-A, 
an agglutinating substance derived from the jack bean According to these 
investigators, the combination of increased stasis (usuallj’^ splenic) and 
agglutination is sufficient to explain the various types of hemolytic anemia 
This explanation does not appear to have much significance in most of 
our cases of symptomatic hemolytic anemia, in which neither increased 
stasis nor agglutination (except in Case 6) were present Recent experi- 
ments of Dameshek and Miller^'' have tended to cast doubt on the im- 
portance of the factor of stasis uhile confirming the factor of damage to 
the red cell envelope by both hemolysins and agglutinins It seems likely 
that substances which damage the red cell envelope develop occasionally m 
a number of different pathological conditions, and may result m “sympto- 
matic ” hemolytic anemia These substances may frequently be of splenic 
origin The spleen is probablj' not onij’ a passive, mechanical organ of 
stasis, as stressed by Ham and Castle, but an active, cellular organ vliich 
may produce erythrocyte-mjurmg substances As the result of the recent 
investigations of both groups of in\ estigators, it seems likely the hemolytic 
syndromes are due to various etiological mechanisms involving hemohsins. 
agglutinins, complement activit), mechanical trauma, and constitutional!} 
damaged red cells We behe^e that certain disoiders, notably lymphatic 
leukemia, lymphoid neoplasms, Hodgkin’s disease and some infectious slates 
occasionally result m hemohtic anemia b} e\oking one or more of these 
mechanisms 

Summary 

A senes of cases of acute hemoMic anemia occuriing in conjunction 
^\lth other diseases (dermoid c}st, chronic hmphatic leukemia, Hodgkin’s 
disea'^e hmphosarcoma, se\erc liver disease, and pneumonia with a pan- 
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agglutinin) IS described These cases aie classified as " symptomatic,” a 
sub-group of the acquired hemolytic cases 

Spheroc} tosis and increased hypotonic fragility are often present in 
these cases, although a “ pseudo-macrocytic ” blood picture may be present 
The presence of spheroc} tosis in these cases may indicate that this abnor- 
maht) of the crjthrocjte is due to certain as yet undefined hemolyzing 
agents 

The recognition of these cases is of distinct importance (a) in evaluating 
the t}i)e of anemia in certain cases of l 3 mphomatous disease, and (b) in 
ruling out the presence of an “ idiopathic ” hemolytic process Splenectomy 
may b6 valueless, but removal of the underlying process, such as a dermoid 
cyst, may' be curative 

From the standpoint of pathogenesis, the recognition of these cases is 
further evidence in support of the hypothesis that hemolytic agents of vari- 
ous types, usually acting through the spleen, are responsible for the various 
types of heinoly tic anemia Certain disorders, notably lymphatic leukemia, 
1} mphoid neoplasms, Hodgkin’s disease, and some infectious states occasion- 
ally* result in hemolytic anemia by evoking various types of etiological 
meclianisms 
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EXPERIMENTAL EXOPHTHALMOS AND ASSOCI- 
ATED MYOPATHY INDUCED BY THE 
THYROTROPIC HORMONE 

By Robert B Aird, M D , San Fianasco, Cahfoima 

The term “ malignant exophthalmos ” designates the progressive and 
alarming proptosis which occurs in a small group, usually after tliyroidec- 
tomy and m the presence of a low basal metabolic rate Unless relieved by 
operative decompression of the bony orbit, as devised by Naffziger,^ a high 
percentage of these patients develop corneal ulceration, infection, and fatal 
intracranial extension of the orbital cellulitis The pathologic changes and 
immediate cause of the exophthalmos occurring in these patients were de- 
scribed m detail in pievious reports ^ In brief, the extraocular muscles were 
found to be enlarged from three to eight times Grossly, the musculature of 
the orbital muscle cone was observed to be firm, pale and edematous Various 
stages of degeneration were observed histologically with interstitial edema, 
proliferation of small round cells which tended to accumulate around blood 
vessels, and fibrosis which appeared more dense and extensive m the more 
advanced cases (figures 1, 2 and 3) 

The fact that exophthalmos may occur with hyperthyroidism and yet may 
steadily progress to a malignant form in the presence of postoperative hypo- 
thyroidism suggests an indirect relationship with hormones affecting the 
thyroid gland, such as the thyrotropic hormone of the anterior pituitary body 
A review of all cases of malignant exophthalmos in the University of Cali- 
fornia Hospital strongly suggested a glandular dysfunction in the majority 
of these patients, and in many instances the findings were consistent with 
some disturbance of the hypophysis Because of the successes recently re- 
ported in the experimental production of exophthalmos by the use of whole 
extracts of the anterioi pituitary body, the present studies were centered 
about this method 

A historical review of the older research and theories on exophthalmos,^ 
as well as its experimental pioduction w'lth the use of extracts of the anterior 
pituilar} body," has been presented in detail previously and need not be 
repealed 

Although pathologic changcb in the muscles were described in certain of 
these studies in which exophthalmos was produced experimentally by means 
of injections of the extracts of the anterior pituitary body,® it is bj no means 
clear that the clianges were primarily those of a m}opathy, as is the case in 
the malignant exophthalmos of human beings Furthermore, although tlie 

* Received for publication March 27, 1941 
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th} rolropic hormone m the extracts of the anterior lobe of the pituitary body 
was suspected as the factor responsible for the production of exophthalmos, 
conclusive eMdcnce has not been obtained to substantiate this impression 
The following expeiiments were undertaken to claiify these points 

Methods 

The extracts of the anterior pituitary body used m these studies were 

1 An alkaline extract of the whole pituitai*}' body as prepared by Parke, 
Da\ is and Co 

2 An alkaline extiact of the \\hole pituitary body as prepared by E R 
Squibb and Sons 

3 A thyrotropic extiact piepared according to the method of Junkmann, 
by U}eit of the Institute of Experimental Biolog}' of the University of 
California 

4 An adrenotropic extract prepared by Moon f according to the method 
described by Lyons 

Injections were made by the mtraperitoneal route except in the case of 
the Junkmann preparation which was used subcutaneously All injections 
were gnen daily over periods of from three and one-half to seven months, 
as indicated in each case 

Young male guinea pigs weighing between 200 and 400 grams were used 
111 all tests The animals were maintained on a diet of alfalfa and barley, 
with the addition of carrots once a week Cauliflower leaves were substi- 
tuted for this diet one day a week The guinea pigs were weighed eveiy 
two weeks, and measurements of tlieir eyes were recorded weekly Ob- 
jective measurements of the eyes proved difficult Direct methods were 
impractical, as they frightened the animals and resulted m struggling and 
sympathetic hyperactivity Photographic methods were attempted, but the 
bright lights, essential for obtaining good pictures under identical lighting 
conditions, tended to make the guinea pigs close their eyes The method 
that finally proved satisfactory was an optical system which utilized tlie prin- 
ciple of the camera lucida and, without disturbance to the animal, permitted 
indirect tracings of the eyes to be made quickly and accurately from a 
superior angle The details of this method have been described previously ® 

At the conclusion of each experiment the eyes and muscle cones of all 
guinea pigs were carefully dissected from the orbits, and the retrobulbar fat 
and tissues were examined The eyeballs were measured and the extra- 
ocular muscles were fixed in a 10 per cent solution of formalin Except in 
the initial group, m which the Parke, Davis preparation was used, each extra- 
ocular muscle was studied by two methods One portion was stained by tire 

♦Acknowledgment is made to Parke, Davis and Co and E R Squibb and Sons for 
the extracts used in these studies 

tDrs Uyei, Moon and Evans of the Institute of Experimental Biology of the Univer- 
sity of California cooperated in preparing these extracts 
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routine hematoxylin and eosin technic, the method used in the initial experi- 
ment referred to above, and the second by the Bodian method ^ for the nerve 
endings and the motor end-organs The Bodian metliod also showed the 
muscle structure to good advantage and served as a check 'upon the hema- 
toxylin and eosm preparations In addition, specimens were taken from the 
right deltoid muscle of each pig as a control on the possibility that myopathy 
might have occurred elsewhere These specimens were fixed in a 10 per 



Fu. 1 Normal cxtra-ocular muscle of human bcniB H and E (X 105) 


cent solution of formalin and were prepared for ';tucly b} the usual hema- 
toxylin and eosm staining technic 

In the initial experiment (Parke, DaMS preparation) the t!i}roid glands 
were fixed m Zenker’s solution and stained with hematoxylin and eosm In 
the other experiments the pituitaiy', thjroid, and adrenal glands and the 
testes were remo\ed from each animal, their sizes recorded, and sections of 
each fixed in Zenker's solution In the final tw'o experiments (adrtnotropic 
and tlnroidectomized control groups) the pituitarj bodies w'ere fixed in 
Flemming’s solution and specially stained by Koneff of the Department of 
Anatomy of the University of Calif omia The other glands were stained 
with heniatox\hn and eosin In addition, the adrenal glands were stained 
with Sudan IV and, in main instances, counterstained with metlnknc blue 
tf) determine the degree of lipid depletion present in each gland 
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The kidnc} s of each animal were measured as a conti ol on the variations 
of size normall} occuri mg m individual organs Sections of the kidney and 
liver ucie fixed m Zenker’s solution, stained by routine hematoxylin and 
cosm methods, and studied for e\ idence of changes suggesting toxic effects 



Fig 2 Myopathy of moderate degree in patient afflicted with malignant exophthalmos 
showing the interstitial edema and perivascular infiltration of small round cells H and E 
(X 105) 


Results 


I Expciimental cxophtlwhuos piodiiced by the whole extract of the 
ante) 10) lobe of the pxtmtaiy body — Paike, Davis and Co preparation 
Eight of 12 male guinea pigs weighing approximately 400 grams each were 
injected daily by the peiitoneal route with 1 cc of the alkaline extract of 
the whole pituitary body prepared by Parke, Davis and Co The injections 
were continued over a period of seven months Five guinea pigs of the 
group injected and the four controls survived the duration of the experiment 
In the animals injected a slight but definite exophthalmos appeared in 
approximately six weeks and Slowly progressed throughout the period of 
administration of the extract One or botli eyes of all these guinea, pigs be- 
came exophthalmic The measurements of the eyes varied from 3 5 to 5 
mm as compared to a maximum reading of 3 mm m the control group 
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Toward the end of the experiment the average measurement m the control 
was slightly over 2 5 mm Control studies indicated the method to be ac- 
curate to within 0 5 mm Although the measurable exophthalmos was only 
from 0 5 to 2 mm , the constancy of these measurements and the accuracy 
of tlie methods made it certain that the phenomenon observed was leal 
Considering the incomplete bony orbits of guinea pigs and the size of these 
animals, it is evident that the changes were, m a relative sense, sti iking 

Except for one pig, whose exophthalmos was perhaps the greatest and 
most consistent throughout the whole period of injections, the weights of the 



Fig 3 Ad\anccd mj'opathj in patient with malignant exophthalmos showing edema, 
the infiltration of small round cells, degenerative changes in the muscle fibers and fibrosis 
II and E (X 105) 


injected and control pigs weie roughly comparable The weight of the ex- 
ceptional pig was undei that of the others throughout the experiment and at 
the end \\as 780 grams as opposed to an a^ erage weight of 980 giams The 
other guinea pigs \aried in weight only 80 grams 

At the end of the seven months three guinea pigs of the injected group 
and two controls vcrc killed and measurements of the eyes after death were 
recorded Although their eyes were less prominent than during life, those 
of the injected animals were still from 1 to 1 5 mm more prominent than 
those of the controls The remaining two exophthalmic pigs and the con- 
trols were ob'^erved for another month, during which period no injections 
were given The exophthalmos receded slightly in one guinea pig, in the 
other animal one e\c (not exophthalmic) remained the «ame and the exoph- 
thalmos 111 the other c\e was slight!} accentuated At the end of the eighth 
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month the postmortem measuiemcnts on the e}es of these guinea pigs like- 
w ise exceeded those of the contiols In this same connection it had been ob- 
seived that ether anesthesia, although appreciably diminishing the exoph- 
thalmos, by no means abolished it 

The extraocular muscles of this group pro\ed to be of interest Giossly 
they appeared slightly laigcr in the animals injected than in the controls 
Upon micioscopic study the extraoculai muscles of the injected guinea pigs 



Fig 4 Normal extra-ocular muscle of guinea pigs H and E (X 120) 


showed slight degenerative changes with mterstitial edema, characterized by 
some loss of cross striations, an increased number of nuclei, which were 
smaller and more deeply stained than those of the controls, a tendency toward 
the separation of muscle fibers associated with poor alignment and sugges- 
tn e breaking up of the fibers, and, finally, an increase m cellular debris In 
addition, a process of cellular infiltration was observed, mostly of small round 
cells m clusters or “ nests,” but also of occasional polymorphonuclear cells 
A wider variation m the size of the fibers was noted in the injected animals 
tlian was seen in the controls, and in those injected theie was a tendency 
to the formation of giant fibers The staining m die first group was corres- 
pondingly more irregular and unequal (figures 4 and 5) 
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The letrobulbar fat and tissues did not appear unusual in the injected 
animals Slight edema of these tissues, as well as of the lacrimal glands, 
was observed occasionally, but this finding ^^as not consistent nor did it 
correlate with the measured exophtlialnios The eyeballs weie of the same 
size in both gioups 





I'lfi 5 Mxopathj of ino(kr.it«. (Itgiee in the u\tr.i-ocuIar niuselcs of th(. guinea pip 
trcattd with the whole c\tract of the anterior lobe of the pituitarj bodj Note the cellular 
infiltration and the unequal staiinne, loi*: of cros«:-<!triation and poor nhpnment of the muscle 
fibers II and E (X 120) 


Although ocea«nona! tlnroid glands of the injected guinea pigs showed 
changes compatible ^\ ith a hypothyroid state of mild degree, in general these 
glands ajipcared to be within the limits of normal, as j'udgcd by the micro- 
«copic .ippcaraitce of those of the control animals 

II Experimental cxophtholmo^ produced hy (In zcltoU extract of the 
anleno) pituitary body — E R Squibb and Sou^ preparation Thirteen of 
17 guinea pig*> were gneii daih injeclums intraperitonealK of 0 5 cc of the 
alkaline e\trac{ of the whole piiuitar} bod\ prepared b\ I£ R Squibb and 
Sons Young male guinea pigs weighing between 250 and 350 grams were 
us(d 'riieir diet c.irc and ffj|lnw-uf» studies were as jiretiotisly indicated 
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untlci Methods The outstanding feature in this expei imental group, 
aside from the dc\elopincnt of exophthalmos, was the cuiious clinical course 
The} underwent a sc\cre leaction which, because of the manifestations of 
restlessness, hj-jieractivit} , loss of weight and gioss enlargement of the thy- 
roid glands as seen at autops}* among those succumbing, was interpreted as 
haMiig been caused In acute th} rotoxicosis Of the 13 guinea pigs receiv- 
ing injections, seven died between the ninth and twelfth dajs One other 
died on the thirty-fifth da} of injection The condition of the five surviving 
guinea pigs of the test group gradually changed fiom an acute thyrotoxicosis 
to a normal oi c^ en slightly hypoth} roid state They became more quiet and 
put on weight slightl} in excess of that occurring m the control group These 
changes continued throughout the period of injection Coincidental with 
the establishment of this refractoiy state, that is, fiom foui to six w^eks 
after the injections w’ere begun, these animals show'ed objective evidence 
of exophthalmos in one oi both eies The injections were continued over 
a period of fi^ e months, m three instances, and six months m the other two 
guinea pigs The exophthalmos slowl} piogressed and, in most instances, 
tended to reach a peak at approximately the second month and again at the 
fifth In one animal a gradual progression occurred through the entire 
five months and in another a plateau, attained by the third month, w'as ex- 
ceeded only slightly at the end of six months of injections If a maximum 
of 3 mm IS set for a normal reading (the average w^as 2 5 mm in the control 
group), exophthalmos of from 0 5 to 1 5 mm, b) measurement, occurred 
bilaterally in all of the guinea pigs injected In seven of the 10 eyes the 
measurements w'ere 4 mm or more towaid tlie end of the experiment Al- 
though slight, the exophthalmos w^as wnthin the limits of accuracy of the 
objects e method used foi measuring it, and the constancy of the results 
left no doubt as to the existence of this phenomenon 

Grossl) the retrobulbar fat and tissues appeared to be within the limits 
of normal m this group, and the eyeballs of both injected and control animals 
w ere of the same size As in the first experimental group, slight edema was 
noted in the retrobulbar tissues and lacrimal glands of occasional guinea pigs, 
but this observation w'as also made in one of the contiols, and in general 
could not be coi related with the measured exophthalmos 

The microscopic appearance of the extraocular muscles was eijsentially 
the same as m the previous group (in whicli the Parke, Davis preparation 
w^as used), except that the picture w'as less well defined, the pseudohyper- 
tiophy was less apparent, the nuclei were few'er and paler, and the cellular 
infiltration was more questionable The nerve endings and end-organs ap- 
peared to be normal 

Although at the beginning of the experiment the average weight of the 
guinea pigs m the control group slightly exceeded that of those to be in- 
jected, the reverse w^as true at the end The difference in average w'eiglit 
w'as slight, however, and probably not significant The adrenals, testes and 
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rile course of the animals injeettd was of tonsuicrahle interest m that 
It paralleled that of the "Inch leceixed the alkalme extract of the 

wiiole anterior pitiiitar\ hod} supplied In K R Squihh and Sons '1 he 
lest guinea pigs undenvent a severe reaction which, hie.msc of its manifesta- 
tions of restlessness, Inpeiactuity, loss of weight and gross enlargement of 
the ill} roitl gland seen at autops} among those succumliing. was interpreted 
as an acute tli} rotoxicosis Of the 1 1 guinea pigs rcccn ing injections three 
died on the ele\enth or tw'clfth day ami four others within a month Three 
of the seven guinea pigs that died had one or both c}es clawed out Font 
guinea pigs surM\cd tins stage and from an acute thyrotoxicosis giaclitally 
shifted to a condition characterized by signs directly the rc\cise of tliosc 
described for the toxic state They became quiet, tractable, and gamed 
weight slightly in excess of that occurring in the conti ol group The a\ crage 
weight of the four surviving guinea pigs after fne months of inj'cction was 
623 grams as compared with an average w'ciglil of 539 grams for the four 
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controls at the same time This change is all the more striking because, 
initially, the contiol animals weie, on the aveiage, slightly heavier than the 
test group These changes, intci preted as being hypothyroid m character, 
continued in spite of the daily injections of thyiotropic extiact Coinci- 
dentally with the onset of this hjpothyroid state, that is, from four to six 
\\eeks aftei the injections were begun, these animals first showed evidence 
of exophthalmos Injections vere continued over a period of four or five 
months, when it was felt that the functional changes would have had time to 
project themselves m some peimanent pathological pattern The exoph- 
thalmos slovly progressed thioughout this period and at the end tlie changes 
were so marked as to peimit correct selection of the injected guinea pigs by 
casual inspection By measurement the exophthalmos vai led from 1 to 2 5 
mm in comparison w'lth the eyes of tlie control animals This group showed 
exophthalmos more consistently and to a more marked degree than either of 
the previous groups w'hich received injections of the alkaline extracts of the 
wdiole anterior pituitary body Correspondingly, the microscopic changes in 
tlie extraocular muscles of this group weie the most maiked, tlie cellular in- 
filtration and the appearance of giant fibers being most accentuated (figures 
6 and 7) The nen^e endings and motor end plates appeared to be normal 
The retrobulbar fat and tissues and the lacrimal glands of occasional guinea 
pigs appeared to be edematous, but, as in tlie earlier groups, this finding was 
not consistent and could not be correlated wnth the measured exophthalmos 

The study of the glands in this experiment proved of interest Grossly 
the thyroids, testicles and adrenals of the injected animals were considerably 
enlarged over those of the controls The difference was more than could be 
explained on the basis of the general slight inciease in size of the injected 
guinea pigs The average difference in weight was only 14 per cent, but the 
adrenal glands of the injected group were, on the average, over 50 per cent 
larger than those of the control animals, wdule the thyroids and testicles of 
tlie injected animals were 40 per cent and 17 per cent, respectively, larger 
than those of the controls These findings were borne out in the micro- 
scopic studies 

The thyroids of the injected animals possessed large acini, which were 
filled with dense colloid, and, along with tlie abundant stroma, gave the ap- 
pearance of a mild myxedema in comparison with the controls 

The adrenal cortex was thickened and the enlarged cells definitely showed 
evidence of hyperplasia The fat was increased throughout the cortex, and 
a diffuse hyperemia w^as present These changes indicated a considerable 
degree of adrenal cortical stimulation This seems best explained on the 
basis of the appreciable amount of adrenotropic hormone known to be present 
in the Junkmann preparation Biological assay of this preparation by 
Moon ® had shown about 1 unit (20 mg ) of adrenotropic hormone m from 
100 to 120 mg of the Junkmann preparation Thus a dose of 4 mg of this 
preparation, as was used daily in this study, contained from 0 7 to 0 8 mg 



U I ' 


W ■ 



I’jc. <> Mtirc tiudpilh} m \\.5» ^Inn>^ I Ik tinii v j»u \ «u 

trcstul n\tr jirulou^td jKr»«}<U ^\^th ilii hnlmum |>ri jiu.itt'ii* >>1 tli lIi\ro*ruiiit. i)>>rjj 5 iv 
The iinrktti ttlluhr inhltr Utoit wli.th luRtU |irfiv.«*>n)l.\r t' Kill it Uu 

lose fif cio'-t'ttnuion ami Mjai Umii of nuKiIi hfv rs, H an 1 i 25o» 


of adrcnotropic honiionc or oik UM‘m_\ -fifth of a mm. Since 

doses coit'-ideiabh less than 1 nmt au* kmmn to he elTccti\e, it seems entireh 
possible th.it daily do.sc.s of one t\\eiU\-fiflh of a unit might e\entiKilh pio- 
duce \ery appreci.ihlc effects, such as the adrenotortic.il changes ohserted 

I'lic ton\oluted tubules of the testes showed h) pet plastic thanges .md the 
lumens were occluded with debris and secretion The pilinlar\ bodies were 
not unusual, and the deltoid musclt, Inci and kidueNs appeared to he normal 
in all aiiinials 

IF Conti ol c\ pci intent to tc<:t the possible ielation\htp lutwicn evoph- 
thalino^ and liypotliyi oidiwi (thyroidcctoinised lontioh) I£le\en of 15 
guinea pigs weighing between 230 and 370 grams weie th}ioidectomi/ed 
Their weights and the measurements of their eyes were ohserxed oxer a six 
months’ course in a mannci similar to that outlined iindci Methods The} 
received no injections, the object of this exjici intent being to rule out 
hypothyroidism itself as an etiological factor in the production of cxoph« 
tlialmos Such a relationship xvas suggested by the fact that the onset of 
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Fig 7 Myopathy of the extra-ocular muscles of guinea pigs treated with the Junkmann 
preparation of the thyrotropic hormone, showing the cellular infiltration and unequal staining, 
loss of cross-striation and separation of the muscle fibers H and E ( X 250) 


exophthalmos occurred m two of the previous groups m what was mtei- 
preted as a refractory state of hypothyroidism m those guinea pigs surviving 
the initial period of acute thyrotoxicosis 

Nine of the 11 thyroidectomized guinea pigs survived four months or 
longer, and of the 18 eyes observed ovei this period only one suggested any 
appreciable degree of exophthalmos This was not borne out, however, in 
the pathological studies, which showed all the eye muscles to be within the 
limits of normal The retrobulbar tissues likewise were found to be normal 
Careful search for remaining tags of thyroid tissue was made at the time of 
tire autopsy in all nine thyroidectomized guinea pigs Single, small, round 
pieces of thyroid tissue, 0 2 mm in diameter, were found m three animals 
On microscopic examination these bits of tissue showed hyperplastic changes 
The differences m size between the thyroidectomized and control animals 
at the beginning and end of the experiment, and the differences m size of the 
organs of both groups were not significant The adrenals, testes, kidneys, 
livers and right deltoid muscles appeared normal to microscopic study 
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y Conhol experiment to test the possible lelntioiislup hetzveen exoph- 
thalmos and the adienotiopic factor of the anteuoi pitmtaiy body In the 
expel inients in which exophthalmos was successfully produced, appreciable 
and effective amounts of adrenotropic hoi mone wei e known to be pi esent in 
the extiacts injected Hypertrophy and hypei plastic changes of the adrenal 
cortex also occurred Such changes have been desciibed pieviously, asso- 
ciated with hyperactivity of this organ Since adi enocortical hoimones are 
known to play a fundamental role m the reactivity of muscle and in metabol- 
ism,® the possibility of a lelationship between these hormones and exoph- 
thalmos must be considered The following expeiiment was performed to 
test the possibility of an etiological relationship between exophthalmos and 
either the direct effect of the adrenotropic hormone on the pituitary body 
or the indirect effect of adrenocortical hormones elaborated m response to 
the stimulatoiy effects of the adrenotropic hormone 

Using the same technic as for the previous groups, eight of 12 male 
guinea pigs were given daily intrapei itoneal injections of 0 5 cc of 1 per 
cent solution of adrenotropic hoi mone prepaied for this study by Moon ac- 
cording to the method described by Lyons ^ Biological assay showed a 
potency of one adrenotropic unit per 20 mg of the powdei ed preparation, so 
that the daily dose was estimated to be one-fourth of one unit Ten other 
similai preparations of adienotropic hormone, made and tested by Moon,® 
had failed to show evidence of any thyrotropic hoi mone A dose of 100 mg 
showed no evidence of stimulation of the thyroid m the squab, although 0 1 
mg of thyrotropic hormone (that is, one part in a thousand of the total dose 
given) produced a recognizable stimulatory i espouse of the thyroid in this 
experimental animal Thus, in the doses used in this experiment, any thyro- 
tropic effect other than that which might be caused by the thyrotropic hor- 
mone elaborated by the guinea pig’s own anteiior pituitary body can safely 
be ruled out Although an indirect stimulation of the hypophysis might 
conceivably be caused by sex hormones foimed in excess as a result of the 
stimulatory effect of audiogenic substances (elaborated in turn by the 
hyperactivity of the adrenal cortex as produced in this expeiiment), no 
evidence of the excessive production of thyrotropic hormone, as judged by a 
study of the thyroid glands, was actually observed in this experiment 
Whereas in the previous (thyrotropic) experiment there was a great excess 
of the thyrotropic hormone in the presence of a slight excess of adienotropic 
hormone, in this experiment the reveise was true Consequently, the failure 
of the production of any definite exophthalmos in this experiment, as op- 
posed to the exophthalmos observed in the thyiotiopic experiment, clearly 
indicates that the thyrotiopic hoi mone alone was responsible for the pro- 
duction of the exophthalmos 

As might be expected under these circumstances, microscopic study 
showed the retrobulbar tissues to be normal and the extraocular muscles 
also were interpreted as being within normal limits Likewise, the nerve 
endings and end-organs of the eye muscles showed no changes, nor did other 
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Striated muscles, as judged b) the histological appearance of the right deltoid 
muscle 

It is of interest to note that a retardation of somatic growth, known to 
result from large doses of adienotropic hoimone,® was obseived in this ex- 
periment, as was gross h) pertroph} of the adrenal gland Although initially 
the a\eiage weight of the injected guinea pigs was 29 grams moie than that 
of the control group, a reverse relationship had occuiied toward the end of 
the expel iment, the average Aveight of the injected pigs being 136 grams less 
than that of the control animals Coi respondingly, the thyroids, testicles 
and kidneys of the control gioup were larger than those of the injected group 
The adrenals, however, Avere giossly 50 per cent larger in the animals which 
had received the adrenotropic injections Microscopic study of these glands, 
stained as previously described AAith Sudan IV and counterstained with 
methylene blue, shoAAed the chaiactenstic changes caused by stimulation, 
namely, hj-pertrophy and hypeiplasia of the cortical cells, an inciease in the 
fat content throughout the adrenal cortex, including the normally fat-free 
zone intermediate lietAveen the glomerulosa and fasciculata, and diffuse hyper- 
emia The convoluted tubules of the testicles showed slight hyperplastic 
changes aa ith occlusion of the lumina, in most instances, Avith cellular debris 
and secretion 

As already mentioned, no definite evidence of stimulation of the thyroid 
Avas observed, the acini appearing Avithin the limits of normal and Avithout 
evidence of hyperplastic changes The livers and kidneys weie normal 
The pituitary bodies are being specially stained and studied by Koneff of tlie 
Department of Anatomy of the University of California, and the results are 
not yet available 

Discussion 

The interrelationship of tlie ductless glands renders an investigation 
Avdiich involves the use of the extracts of these glands a most complex prob- 
lem As a result of studies on exophtlialmos m rabbits. Marine ® suggested 
that thyroid insufficiency and gonadal and androgenic activity, as well as 
activity of the anterior pituitaiy, are factors of importance in the production 
of exophthalmos It is conceivable that some such pattern of glandular 
dysfunction is attained when any member of the chain of glands is altered in 
sufficient degree and manner, and that such changes may result directly or 
indirectly in the production of exophthalmos The fact that the thyrotropic 
hormone may stimulate the thyroid to exhaustion, as was suggested m tlie 
studies m Avhich the Squibb preparation and thyrotropic hormone, respec- 
tively, were used, would appear to be compatible witli tins conception 
Hypertrophy and hyperplasia of tlie adrenal cortex were likewise observed 
m these studies, as was hypertrophy of the gonads in the study utilizing the 
thyrotropic hormone The adrenocortical changes, however, may be ade- 
quately explained on the basis of the adrenotropic hormone knoAvn to be 
present in appreciable amounts m the extracts used in tliese experiments 
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The gonadal liypci trophy likewise seems best qxplaiiied on the basis of andro- 
genic hoimones resulting fiom the stimulatory effects of the adrenotropic 
hoimone on the adienal coitex, as already explained The control study, 
in which a potent adrenotiopic pieparation fiee fiom thyiotropic hoimone 
was used, affords stiong evidence m support of these points and fuither sug- 
gests that exophthalmos amII not necessarily lesult fiom changes effected 
through certain membeis of the closely related ductless glands. Likewise, 
hypothyroidism, although known to produce hypei trojiliy of the antei loi lobe 
of the pituitar}" body, does not appear to be adequate in itself to pioduce 
exophthalmos This possibilit}^ would seem to be ruled out by the contiol 
experiment, m which it was found that simple thyroidectomy did not lesult 
m exophthalmos Exophthalmos following thyroidectomy has been re- 
ported,’” but Its occasional incidence m slight degree is no more than has been 
observed in numerous other conditions, both experimentally and in human 
beings Alone it does not appear to explain the frequency and intensity of 
the exophthalmos produced in these experiments 

All etiological relationship between exophthalmos and the gonadotropic 
factor of the anterior pituitary body seems to have been ruled out by the 
fact that the gonadotropic factor was not present in significant amounts m 
the thyrotropic preparation The testicular hypei trophy m this experiment 
was caused by the androgenic substance elaborated m the adrenal cortex 
which was stimulated m turn by the adrenotropic hormone known to be 
present ill the thyrotropic preparation The successful production of exoph- 
thalmos 111 the experiment in ■which the Squibb extract was used and in which 
no testicular hypertrophy was noted, tends to substantiate this conclusion 
On the other hand, this by no means rules out the activity of the interstitial 
cells of the gonads as a possible and necessary link in the production of ex- 
ophthalmos, as suggested by the studies of Marine “ 

The growth hormone would appear to be ruled out as an etiological factoi 
in the production of exophthalmos by the fact that proptosis was produced in 
the original experiment (m -which the Parke, Davis preparation was used), 
111 spite of the fact that there was no appreciable increase of weight or size of 
the injected guinea pigs over then controls In fact, the guinea pig exhibit- 
ing the most marked and consistent exophthalmos m this experiment was 
notably the smallest and the slowest in development Also, m the experi- 
ment m Avliich the Squibb preparation was used, the increase in weight of the 
injected animals over their controls was relatively slight (only 5 per cent), 
and IS probably explained on the basis of a mild myxedema The mam- 
motropic hormone, likewise, can be ruled out, inasmuch as it was not present 
m significant amounts m the thyrotropic (Junkmann) preparation 

The etiological role of the thyrotropic factor m the production of exoph- 
thalmos IS supported not only by this negative evidence, but by the fact that 
the most marked exophthalmos was produced by the thyrotropic preparation, 
in which the dose of thyrotropic hormone was in considerable excess of that 
given in preparations of whole gland, while other hormones were either 
eliminated or markedly reduced m relative dosage 
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Although the chain of ph}Siological events essential to the production 
of exophthalmos is not shown b}- these studies, certain possibilities appear 
to be ruled out and suppoit is lent to othcis 

Snielser and Paulson lepoited changes in the laciimal glands in 
their experiments on exophthalmos and, m fact, tended to explain the exoph- 
thalmos in part on this basis Paulson, howe\ei, did not repoit the same 
changes as Smelsei . and those he found occurred to a less extent in his more 
prolonged experiments Although changes in the lacrimal glands suggestive 
of those described by Paulson ^^cre occasionally obseived m the present 
studies, the lacrimal glands of the injected group were, in general, both 
grossly and mici oscopically indistinguishable fiom those of the controls 
These facts suggest that Paulson observed changes which tended to retrogress 
after approximately the first three weeks of injection and which leturned 
essentialh’ to normal in the piesent studies of much longer duration This 
course of e\ents is similar to and concurrent with the changes occuriing in 
the th) roid gland, as found b) Fnedgood and corroborated in the present 
studies The persistence and actual progression (m an ii regular manner) of 
exophthalmos over long periods indicates that it probably cannot be explained 
by changes in the lacrimal glands Likewise, changes in other retrobulbar 
tissues weie not found to explain the development of exophthalmos The 
slight edema occasionally observed m the lacrimal glands and letrobulbar 
tissues showed no correlation with the measuied exophthalmos The muscle 
changes recently reported by Paulson^® m more prolonged studies are sug- 
gestive of the changes observed in this stud} His repoi t of maximal prop- 
tosis in non-thyroidectomized guinea pigs prior to 10 days of treatment and 
his explanation of the exophthalmos in terms of retiobulbai edema are at 
variance ivith our observations The shorter duration of his experiments 
may explain this difference 

In a compaiative study of experimental and clinical exophthalmos, 
Smelser examined the extraoculai muscle of six patients with exophthal- 
mos Although the clinical data for these patients are not presented, en- 
larged extraocular muscles were found in only tw o of them, and it is not cleai 
•that even these could be classified properly as examples of malignant exoph- 
thalmos His experimental studies, in which guinea pigs were injected with 
the w'hole extracts of the anterior lobe of the pituitaiy body, showed 
edematous changes of the retiobulbai tissues, especially of the orbital fat, 
the dorsal lacrimal glands and, to a less extent, the extraocular muscles 
Histologically, the extraocular muscles were considered to be normal The 
discrepancy between these observations and the present studies, again, would 
seem to be best explained on the basis of the shorter duration of his experi- 
ments 

The evidence thus suggests that the early changes are chiefly edematous 
in cliaracter,®’ while, with continued treatment over prolonged periods, 
degenerative and pseudo-hypertrophic changes occur The early edematous 
changes cortespond to the findings described m cases of Grai’^es’ disease,’^* 
while the late degenerative changes, as observed m the present studies, cor- 
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icsponcl moie neaily to a pie-fibrotic stage of the myopathy found in cases 
of malignant exophthalmos^ 

The changes found in the eye muscles appeal from these studies to be of 
primal y importance These changes, although lelatively slight in com- 
parison with the advanced changes obsei ved late m human patients, seem to 
be consistent with the lesser degi ee of exophthalmos obtained m these experi- 
ments Fiirthermoi e, the changes m the muscles of the experimental ani- 
mals appear essentially similar to those found in human beings It is also 
of interest that the production and maintenance of exophthalmos over long 
periods of time i esult m permanent changes which, contrary to eai her repoi ts 
based upon short-term expeiiments, persist during narcosis and after death 
The evidence is thus very suggestive that the changes experimentally pro- 
duced 111 the extraocular muscles of guinea pigs, by means of the thyrotropic 
hormone of the anterior lobe of the pituitaiy body, are essentially the same 
as those observed in the extraocular muscles of human patients suffering 
from malignant exophthalmos 

A trial of deep roentgen-ray therapy over the pituitary body m early 
cases of malignant exophthalmos would be of interest Indeed, such treat- 
ment has already been suggested and favorable results have been reported by 
Thomas and Woods, Ruedemann and Gmsburg Only in this way can criti- 
cal evidence be obtained as to the common etiological relationship between 
the exophthalmos experimentally produced by administration of the thyro- 
tropic hormone of the anterior pituitary body and the malignant exophthal- 
mos of human beings Such treatment should be limited to bona fide cases 
of malignant exophthalmos m which the condition is progressing It is also 
suggested by the results of these studies that treatment should be instituted 
relatively early in the course of the disease Satisfactory therapeutic results 
cannot be expected in late cases in which the changes in the eye muscles have 
progressed to an advanced and irreversible stage 

Summary and Conclusions 

1 The exophthalmos experimentally produced by injections of the ex- 
tracts of the anterior pituitary body was caused by the thyrotropic fraction • 
Ocular proptosis developed m the refractory period following an acute thyro- 
toxicosis produced by the action of the thyrotropic hormone on the thyroid 
gland and progressed slowly in an irregular manner After several months 
of injection, the exophthalmos was found to persist iii spite of the discon- 
tinuance of injections, narcosis or deatli 

2 Myopatliy of the extraocular muscles was observed in the injected 
guinea pigs which developed exophthalmos This change was sufficient to 
account for the degree of* exophthalmos observed, as well as its permanence 
following prolonged treatment Other satisfactory explanations for the ex- 
ophthalmos were not found Qualitatively, the experimental myopathy was 
consistent with the changes found in the extraocular muscles of human pa- 
tients afflicted with malignant exophtlialmos 
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THE RESPONSIBILITY OF THE AMERICAN 
COLLEGE OF PHYSICIANS FOR 
POSTGRADUATE TRAINING * 

By Edward L Bortz, F A C P , Philadelphia, Pennsylvania 

% 

The activities of the American College of Physicians are in accord with 
the principle that a progressive medical policy on a national scale requires a 
program of continuous education for the doctors of the nation 

As stated in the Constitution, “ The object of the American College of 
Physicians shall be to establish an organization composed of qualified in- 
ternists of high standing who shall meet from time to time for purposes of 
considering and discussing medical and scientific topics, and who through 
their organization shall attempt to accomplish the further purposes of (a) 
mamtammg and advancing the highest possible standards in medical educa- 
tion, medical practice and clinical research, (&) perpetuating the history and 
best traditions of medicine and medical ethics, and (c) maintaining both the 
dignity and efficiency of Internal Medicine in its relationship to public wel- 
fare ” So reads Article III, Section 1 of the Constitution 

By way of fulfilling its destiii} , the College holds an annual session of one 
week each year, publishes an outstanding journal, annually awards certain 
fellowships and honors and for the last four years has offered its member- 
ship a series of postgraduate courses 

In the creation of the American Board of Internal Medicine, the College 
has obligated itself to produce wider opportunities whereby properly qualified 
aspirants may secure the intensive training and experience which is a pre- 
requisite to certification and fellowship There is a distinct need for many 
residencies and fellowships in medicine to furnish adequate facilities for the 
training of potential internists Alternative methods of postgraduate train- 
ing need to be created for men who are not assigned to such appointments 
In the 1938 Annual Report of the Commonwealth Fund, the following 
significant statement is made “ Whatever the content, the Division believes 
that postgraduate study is rewarding, if it brings the student into close per- 
sonal contact with an outstanding and modern-minded teacher, discipleship 
plays a large part in medical education, if it helps him to make the best use of 
books and journals and if it gives him a sound approach to diagnosis ” 

There is no dearth of courses in the general field of postgraduate edu- 
cation Various State and County Medical Societies throughout the land are 
conducting excellent courses foi general practitioners The American Col- 
lege of Surgeons and similar organizations are cognizant of their responsi- 
bilities to their membership and to those aspiring for membership The 

* Read at the Boston meeting of the American College of Physicians, April 21, 1941 
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American College ol PlnMCums has a clefinile obligation in the field of In- 
ternal Medicine 

In a stud) entitled “ Graduate Medical Education in the United States ’’ 
published bi the Council on ^Icdical Education and Hospitals of the Ameri- 
can Medical Association, dealing nith the \cars 1937 to 1940, it was found 
that there were 110 opportunities for practicing physicians to engage m con- 
tinuation studies in 43 states, in addition to the District of Columbia, during 
the 1938-39 period Fort} -four of these courses were sponsored by medi- 
cal schools, including two graduate schools, and se\enteen were offered by 
medical and clinical societies and academies of medicine While the subjects 
of general medicine, obsteti ics, pediatrics and surgery w'ere featured, oppor- 
tunities were also offered for continuing stud) in seien of the more special- 
ized branches of medicine Ordinarily membership in a County and State 
Medical Society is a prerequisite for admission That these courses are fill- 
ing a definite need is CMdenced b\ the enthusiasm of those enrolled From 
550 to 600 students, on an average, enrolled for all courses of continuation 
study in each state, according to the A IM A surve} 

2 Tiil -American Coleegc and Postgraduate Courses 

Where does the American College of Physicians fit into this picture^ In 
1938 — four, two week postgraduate courses w'ere conducted under the aus- 
])ices of the College with an attendance of 117 men, five courses were given 
with an attendance of 117 men in 1939, five courses w'ere given with an at- 
tendance of 130 men in 1940 and eight courses were given with an attendance 
of 228 students in 1941 

Organizers of these courses and their colleagues have been united in their 
appreciation of the high quality of training and experience that students en- 
rolled m these courses demonstrated, and, reciprocally, the students displayed 
unanimous appreciation for the interest shown by their teachers m the con- 
duct of the courses The development of facilities Avhereby outstanding 
teachers have been brought into intimate association with qualified physicians 
in search of advanced instruction has been spontaneously successful 

There is no need, noi is it desirable, that the American College of Phy- 
sicians should carr}’’ on a crusade or organize a campaign for the purpose of 
attracting large numbers of students under pressure of high-powered ad- 
vertising and pubhcit}’’ Our College should, however, study the interests 
and organized activities of other national bodies such as the American Medi- 
cal Association, the American College of Surgeons and similar groups in 
order to conserve effort and avoid duplication 

It IS reasonably safe to assume that the only national organization chiefly 
interested in the field of Internal Medicine is our own American College 
The rapid increase in the number of men './ho have signified, by a recent ques- 
tionnaire, that they are looking to the College for the development of oppor- 
tunities in this field, suggests that our organization has a responsibility it can- 
not well evade 



584 - 


EDWARD L BORTZ 


3 The Results of the 1940 Questionnaire 

Soon after President James E Bruce appointed the piesent Advisoiy 
Committee on Postgraduate Courses, a questionnaiie, designed to deteimine 
the extent of interest of the membei ship m tins field, was sent to every mem- 
ber of the College Of the 918 questionnaiies leturned, 593 members signi- 
fied their desire to attend one or more courses under the auspices of the 
American College of Physicians , 282 men were definite about taking courses, 
the balance expressed their desire to attend, if possible Interest m the vari- 
ous special fields was as folloAvs 


Table I 


Cardiovascular diseases and electrocardiography 332 

Gastroenterology 136 

Allergy 67 

Endocrine disorders 61 

Diseases of the chest 51 

Hematology 47 

Metabolic diseases 41 

Neurology 33 

Arthritis and rheumatism 25 

Pediatrics 20 

Pathology 10 


The following outline demonstrates the growth in interest shown by the 
College membership, since the inception of these courses m 1938 

Table II 

1938 


Courses 

Time 

Conducted By 

Attendance 

Fellows 

Associates 

Non-Members 

General Medicine 

2 weeks 

Harvard Medical School 

31 

21 

3 

General Medicine 

2 weeks 

N Y Postgraduate 

14 

11 


Cardiovascular Diseases 

2 weeks 

University of 

16 

8 




Pennsylvania 




Gastrointestinal 

2 weeks 

University of 

7 

6 


Diseases 


Pennsylvania 







68 

46 

3 

1 

1 

1 

Total 


117* 


1939 


General Medicine 

2 weeks 

Johns Hopkins and 

17 

29 

5 



Univ of Maryland 




Cardiovascular and 

2 weeks 

Johns Hopkins and 

11 

4 


Respiratory Diseases 


Univ of Maryland 




Cardio-Renal-Vascular 

2 weeks 

Northwestern University 

7 

14 

2 

Medicine 






Cardiovascular Diseases 

1 week 

Washington University 


11 

2 

Diseases of the Glands 

1 week 

Washington University 

S 

9 

1 

of Internal Secretion 









40 

67 

10 

1 


Total 


117t 
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Tahle II — Continued 


Collides 

Time 

Conduclccl 

Attendance 

Tellows 

Associates 

Non-Members 

Gcncnil Medicine 

2 \\ccks 

University of Michigan 

18 

IS 




and University 






Hospital 




Medicine In Industr\ ■ 

1 week 

Henri' Ford Hospital 


2 

33 

Allergv 

2 weeks 

Roose\ clt Hospital 


6 


HcmatoIog^ 

1 week 

Ohio State University 


15 

1 

Cardiovascular Disease 

1 week 

University Hospital, 


11 




State University of 

^SSB' 





Iowa 

61 

49 

34 



Total 


144f 


1941 


Allerg\' 

2 w ccks 

Roosevelt Hospital 

5 

1 


2 

Gastrointestinal 

2 weeks 

Maio Foundation 

18 

13 


4 

Diseases 






General Medicine 

3 weeks 

Harvard Medical School 

21 

24 


9 

Allcrg\ 

1 week 

Massachusetts General 

6 





Hosp 

1 




Gastro-cnterologi' 

1 week 

Evans Memorial, 

22 

28 




Massachusetts 
Memorial Hospital, 
Boston University 







General Medicine 

2 weeks 

University of Michigan, 

10 

8 


6 



University Hospital 





Clinical Medicine 

1 week 

Ohio State University 

10 

11 


5 

Cardiovascular Disease 

2 weeks 

University of Pennsyl- 
vania, Graduate 

13 

12 





105 

97 


26 

School of Medicine 

and Umversitv School 
of Medicine 


I 

Total 

I 
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In 1938 and 1939 three courses originally offered by the College were withdrawn because 
of inadequate registrations In 1941 two courses were wthdrawn 
* From forty States, Puerto Rico and Canada 
t From thirty-four States, Haivaii and Canada 
1 From thirty -three States and Canada 

§ From forty-one States, Panama, Puerto Rico, Canada and Mexico 


From a brief, albeit enlightening, experience in conducting twenty-two 
courses during the last four years, certain observations have been made 

( 1 ) It IS obviously a distinct pleasure for teachers to have such enthusiastic 

and well prepared students, 

(2) The smaller the gioup, tlie closer tlie intimacy between instructor and 

student , 

(3) The students are unified in preferring practical clinical and laboratory 

experience to didactic lectures, 

(4) The students have but a minor entliusiasm for younger teachers whose 

chief experience has been in theory. 
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(5) The students deeply appieciate suggestions for collateial reading b> 

their instructors, 

(6) The students appreciate the oppoitunity for social hours at luncheon 

or in the evening to discuss with their teachers, in an informal way, 
the various problems and cases of the day , 

(7) The two weeks course is the most popular, although a number of men 

have requested courses of three and even four weeks’ duration , 

(8) While the majority of student physicians desire the courses just pie- 

ceding the annual clinical session, a number are interested in taking 
these courses at other times of the year, particularly the men from the 
Soutli who request that courses be given late m the Spring or m the 
early Autumn, 

(9) The membership of the College desnes to have the courses announced 

earlier m the year so that appropriate selections and arrangements 
for participation can be made There is widespread urge for greater 
coordination between the courses from year to year and some interest 
in taking more than one course per year , 

(10) Although some of the students attending courses do not go to the 

annual session, the majority of those m attendance at the courses do 
not regard the training as a substitute foi attendance at the annual 
session , 

(11) A number of officials of the College, men who have had experience 

m medical education, believe that these courses should be organized 
on a regional or a community basis 

(12) Too great a formalization of courses is not desirable 

Because of the limited membership of the College, a coui se may not draw 
as large a group of students the second year, as the first year it was sched- 
uled Experience has shown that for the first year a course may be over- 
subscribed , the second year those who were not able to enroll previously take 
the course togetlier with a few more, but the demand is somewhat smaller 
Students obviously do not wish to repeat the same course year after year 
A reasonable solution to this problem would be to repeat courses every second 
year, for alternate years, courses along similar lines may be organized at 
diiferent institutions foi students who desire yearly instruction in a par- 
ticular specialty 

4 The Admittance of Non-Members to Courses 

Frequently requests have been received from non-members for admission 
to courses conducted under the auspices of the American College The 
Board of Regents has made a rule that only Fellows and Associates of the 
College be admitted to these courses However, if there is room up to 
capacity after all members desiring to attend have enrolled, under certain 
conditions non-members have been admitted In view of the fact that these 
courses are excellent supplementary preparation for serious minded younger 
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doctois who are anticipating the examinations to be given by the American 
Board of Internal Medicine, it may be possible to develop means whereby 
non-members with proper qualifications and necessary direction, may, upon 
lecommendation by an Officer, Regent or Governor of the College, be ad- 
mitted to courses 

5 Regencies 

Seveial membeis of the American College of Physicians whose experi- 
ence in medical education qualifies them as experts, have suggested the ad- 
visability of dividing the United States and Canada into geographical areas 
known as Regencies A Regent of the College would be assigned the re- 
sponsibility of organizing the Governois in his particulai Regency into a 
Regional Committee In addition to othei duties, which are purely of a 
regional or local nature, the direction of interest of these committees would 
be to study the needs of the College membership in their section and en- 
courage paiticipation m the pioblem of postgiaduatc tiaming With the 
continued giowth of the American College and the increasing complexity of 
its executne direction, the Regents and Governois may anticipate heaviei 
lesponsibilities in the foimulalion of policies and the conduct of its activities 
Eien now postgraduate tiaining under the auspices of our organization 
might be moie satisfactorily studied on a sectional or legional basis 

6 Clinical versus Research Training 

Officials of the Ameiican College of Physicians are uniform m their 
desiie to foster clinical training and develop first class clinicians rather than 
to concentrate on the training of research-minded laboratoiy woikeis One 
official stated that it would be easier and more practical to assist in the edu- 
cation of 20 competent internists per year than develop one investigatoi 
Anothei official believes that postgiaduate training by the Ameiican College 
should include the gi anting of clinical Fellowships wheieby younger men 
would have an oppoitumty to puisue advanced woik along a well coordinated 
piogram 

7 Collateral Reading 

In certain of the couises, the Diiectors have given student physicians 
definite suggestions concerning collateial leading to be earned out in asso- 
ciation with tlieir studies These suggestions have been enthusiastically 
leceived One recalls that collateral reading is an important part in tlie 
training of candidates for Fellowship in the Royal Colleges of England, Scot- 
land and Canada 

In view of the endless variety m the quality and quantity of leading 
material in the broad field of Internal Medicine today, the membership of the 
College at large would, no doubt, find it generously beneficial if throughout 
the entile year a couise of selected collateral leading might be offeied 
thiough the Annals of Internal Medicine This, m effect, would constitute 
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a reasonably satis factoiy extension course foi many of the members who 
cannot avail themselves of oppoi tunities foi participation m postgraduate 
training A number of university depaitments throughout the nation are 
today conducting similar courses in collateral reading to the eminent satis- 
faction of a laige following 


8 Final Impressions 


Probably the major objective of the American College of Physicians lies 
in the field of medical education This, as explained by President Bruce, 
should consist of postgraduate opportunities whereby its members may be 
kept constantly abreast of medical progiess, and, also, longer and more in- 
tensively arranged opportunities by which suitable aspirants may piepare 
themselves for specialism m Internal Medicine and its allied fields 

Valuable as postgraduate courses are in the maintenance of standards 
already 'achieved, they are but supplemental to effective graduate courses of 
study, whethei the latter be foimal courses now existing, or an orderly ar- 
rangement for study with competent men in well organized hospitals with 
university or medical school affiliations 

The American College of Physicians is the only organization whose 
principal interest is the continuous training of the internist 

The American College of Physicians is primal ily interested in training 
clinicians rather than rebearch students or teachers 

The Committee on Postgraduate Courses has recommended that for the 
next year the following courses be offered undei the auspices of the College 


(a) General Medicine 
(&) Allergy 

(c) Cardiovascular 

Disorders 

(d) Gastroenterology 


— 2 courses — 2 weeks in duiation 
— 2 courses — 2 weeks in duration 
— 2 courses — 2 weeks in duration 


— 2 courses — 1—1 week , 1-2 weeks in 

duration 

{e) Arthritis and Rheumatism — 1 couise — 1 week m duration 
(/) Tuberculosis — 1 couise — 1 week m duration 


In view of the growth of the College and the inci easing complexity of 
the pioblem of postgraduate studies, it is recommended tliat a regional divi- 
sion of the College be considered 

The possible curtailment of courses depends on tlie national situation 
Courses in collateral reading should be developed and published in the Annals 
The American College should consider ways and means, as suggested in 
a resolution by the Board of Regents at their December 1940 meeting, for 
offering courses in advanced medicine foi the personnel of army hospitals 
associated witli the mobilization of the nation’s resources 

In establishing the habit of scliolarship, under capable guidance, tlie 
student physician in the final analysis must be his own teacher 



CASE REPORTS 


RUPTURE OF AORTA INTO THE PULMONARY ARTERY WITH 

LONG SURVIVAL**- 

By Paul D White, M D , F A C P , Francis L Chamberlain, M D , and 
Saul R Kelson, M D , Boston, Massachusetts 

Case Report 

Joseph [Meranda, negro, 74 years old at deatli in 1938, a Cape Cod cranberry 
picker, entered the Massachusetts General Hospital in November 1933, in his seventieth 
year, because of ulcers of the right leg following varicose veins and an infected 
scratch of a >ear before He had had no dyspnea, chest pain, or palpitation, but ex- 
amination revealed moderate enlargement of the heart, aortic systolic and diastolic 
murmurs, a blood pressure of 195 nun mercury systolic and 55 mm diastolic, a posi- 
tive Hinton reaction, and by roentgen-ray slight aneurysmal dilatation of the ascend- 
ing aorta (figure 1 A) In three weeks he was discharged with the ulcers almost 
wholly healed after treatment by rest, potassium iodide and mercury by mouth, and 
sootlnng ointments to the leg He continued the potassium iodide and mercury for a 
few months 

Early in January 1937, a little ovei three years later, he was taken ill with what 
he thought was a cold, accompanied by palpitation and dyspnea to the point of 
orthopnea A short rest in bed helped temporarily, but a few months later, in April, 
he grew much worse, with substernal pain and restlessness quickly followed by edema 
of the legs In May 1937 he reentered the Massachusetts General Hospital very ill 
His heart was found to be much larger, the murmurs were described as before, and 
the roentgen-ray (figure IB) showed marked prominence of the pulmonary artery 
and lung lulus shadows not present in the earlier picture He improved rapidly under 
rest, digitalization, and salyrgan diuresis, and was discharged in a few days He 
remained improved for six months 

In January 1938, he rapidly grew worse again and reentered the hospital in 
February in severe congestive failure Physical examination is said to have shown 
the same auscultatory findings as befoie, but this time an "aortic” systolic thrill was 
noted in addition The blood pressure varied from 130 to 180 mm mercury systolic 
and measured about 60 mm mercury diastolic The electrocardiogram was not re- 
markable On February 2, Dr Sprague noted that the murmur and thrill in the 
pulmonary area were really continuous and not just systolic and diastolic as previ- 
ously described On February 8, we hazarded tlie diagnosis of “ rupture of an aortic 
aneurysm into the pulmonary artery ” This, we went on to say, “ and only this, will 
explain the continuous character of the murmur and thrill in the pulmonary valve 
area and the appearance by roentgen-ray of a marked bulge in the pulmonary conus 
not in the least apparent in 1933 Careful fluoroscopy when he improves enough 
to allow it would help in establishing or rejecting this diagnosis The murmur sounds 
like that of a patent ductus arteriosus which, condition, however, was not evident by 
roentgen-ray in 1933 ” Fluoroscopy on March 1 confirmed this impression 

* Received for publication May 1, 1941 
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of the pulmonary conus Its cavities had approximately three times normal volume, 
and all valve rings were dilated The left ventricular wall measured up to 19 mm 
in thickness, the right up to 7 mm The mitral and tricuspid valve cusps were slightly 
edematous but otherwise negative The pulmonary valve appeared normal The 
aortic valve was slightly tliickened along its free edge The aortic sinuse? were 
greatly dilated, with a few small nodular calcific deposits at the base of the right and 
posterior cusps The myocardium showed no gross scarring on section 



Fig 3 View of left ventricle and aorta of I M opened to show much dilated left ven- 
tricle, normal mitral valve, essentially normal aortic valve and dilated aorta with an aneurys- 
mal pouch at the left in which is seen an opening leading into the pulmonary artery 


Cotonaiy Arteries The orifice of the right coronary artery was completely 
occluded by syphilitic and atherosclerotic scarring, and the vessel itself was small and 
collapsed The left coronary artery ostium was highly placed, 1 S cm above the 
aortic ring, this artery was patent throughout and showed only very slight athero- 
sclerosis 

Pulmonary Artery The pulmonary artery was markedly dilated, measuring 8 S 
cm in circumference at a level 3 cm above the pulmonary valve ring Five mm 
above the insertion of the valve cusps and slightly posterior and to the right of the 
right anterior pulmonary valve commissure vas a roughly oval opening S mm by 6 
mm with smootli, slightl> raised margins (figure 2) The artery was otherwise free 
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Aotta There was marked diffuse aneurysmal dilatation of the ascending aorta 
and arch, and to a lesser extent, of the descending portion The aorta and arch 
showed changes typical of syphilitic aortitis there were numerous linear, puckering, 
spoke-like crenations, and smooth peaily elevated patches, with many soft yellow 
atheromatous deposits, ulcerated in places Above the i ight postei lor commissure was 
a secondary sacculai aneurysmal pocket 2 3 cm across by 2 8 cm high by 2 1 cm 
deep, with thickened smooth edges A probe witliin the right coronary artery passed 
behind and above this sac to an occluded orifice immediately to the right Above the 
commissure between the right and left anterior cusps was a less sharply defined sec- 
ondary aneurysmal pouch, measuring 3 5 cm across, by 4 0 cm long, by 2 0 cm deep, 
with a small out-pocketing from its upper right margin In its anterior lower mar- 
gin, 1 5 cm above the aortic valve ring, was a smooth-edged oval opening, sur- 
rounded by puckered yellowish plaques This opened into the pulmonary artery 
(figures 3 and 4), and was the same opening previously described there Above and 
slightly to the left of the posterior aortic cusp, with its lower margin'’ 1 7 cm above 
the free edge of the cusp, was a smooth-lipped opening into the aortic wall, 9 by 7 
mm This ended in a blind pocket in the septum between the aorta and right auricle, 
with a depth of 3 mm, partly filled with projecting irregular clot The descending 
aorta measured 7 5 cm in circumference, and showed numerous atherosclerotic plaques 
but very few puckeniigs suggesting syphilis Atheromatous changes were most plenti- 
ful in the abdominal aorta, particularly at its bifurcation, where ulceration was ex- 
tensive 

Veime Cavae The venae cavae appeared normal 

Microscopic Examination Myocardium The heart muscle showed one small 
area of fibrosis The small branches of the coronary arteries appeared normal 

Aorta The aortic wall showed perivascular lymphocytic infiltration characteristic 
of syphilis There was fragmentation of the elastic fibers with medial degeneration 
and hyalinization There were areas of intimal thickening and hyalimzation, and ex- 
tensive areas of cholesterol deposit deep m tlie media, with necrosis of the surround- 
ing tissue and a few small foci of calcification in the media 

Discussion 

In the last 25 years there have been a dozen case reports of this rare condition, 
the last one in 1938 Before 1913 there had been about 50 cases on lecoid 
Only two previously, so far as we know, have been definitely diagnosed ante- 
mortem, a porter aged 35 by Wade of England in 1861, and a negro aged 29 
years reported by Scott of Cleveland in 1924* However, the chief diagnostic 
clue, namely, the development of a continuous murmur m the pulmonary valve 
area, was clearly pointed out by James Hope in 1839 m the third edition of his 
work on diseases of the heart and great vessels 

Our case was i datively easy to diagnose because of the long survival and the 
opportunity w'e had to examine the patient before and after the rupture (in- 
cluding the comparison of the roentgen-ray films) The long survival was doubt- 
less due m part at least to the small opening from the aorta into the pulmonary 
artery 

Of the 13 cases noted in the last 25 yeais, six were negroes, only five of 
the 13 lived more than two months after the beginning of symptoms The dura- 
tion of life m the 13 cases nas apparently three for a few hours, one for 24 
hours, one for thiee neeks, another for three weeks, and the others for five weeks, 

♦Since this report was written another case has been correctly diagnosed antemortem 
b\ Dr William Porter of Richmond, Va (personal communication) 
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iwo niontlis foui months, foui months, nine and a half months, 11 months, and 
4 years respectively . the last case ^\ as not correctly diagnosed antemortem Thus 
our case was vciy unusual with his sur\nval of 21 months after the onset of 
symptoms and eight months aftei the correct clinical diagnosis The case that 
suivned a long time (4 3 'eais) had a smallei opening, 7 mm in diameter 

Summary 

A case is rcpoited of a negio ^^ho died of heart failure at 74 years of age, 21 
months aftei the onset of caidiac symptoms and eight months after the coirect 
clinical diagnosis was made of rupture of a syphilitic aneurysm of the ascending 
aorta into the pulmonar}' aitei}' This case is of note first and especially because 
of the unusual longevit)' both in age of patient and in survival after the ruptuie, 
and second, because only two cases previously had been correctly diagnosed 
antemortem The clinical diagnosis of a small rupture of the aorta into the 
pulmonar}' arter}*^ w'as apparent fioni the combination of the development of a 
continuous muimur in the pulmonarj' valve area, the bulging pulmonary artery 
by roentgen-ra) , and the rapid appeal ance of congestive heart failuie without 
eaily fatality in a negro wnth known syphilitic aortitis 
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A FATAL CASE OF BESNIER-BOECK-SCHAUMANN’S DISEASE 
WITH AUTOPSY FINDINGS* 

By Frederick Tice, M D , F A C P , and Henry C Sweany, M D , F A C P , 

Chicago, Illinois 

New facts are forevei widening the honzon of knowledge What is thought 
to be pathognomonic of a disease today ma)^ be changed tomorrow to a pie- 
humptive sign or, with new' data, may present an entirely new syndiome or disease 
complex 

These statements are strikingly applicable to a hodge-podge of syndromes 
which have been unfolding themselves during the last half centuiy and have 
been reported by Besnier,^ Boeck,^ Schaumann® and others A disparity of 
views has resulted because only a small part of the complete knowledge was 
known at any time It is comparable to Aesop's fable concerning the color of 
the chameleon Erythema induratum of Bazin (1861), the chillblam lupus of 
Hutchinson (1888), the lupus pemio of Besnier (1889), miliary lupoids and 
sarcoids of Boeck (1899), subcutaneous sarcoids of Daner-Roussy (1904), 
granuloma annulare of Little (1908), angio-lupoid of Brocq and Pautrier (1913), 
and seveial other types of skin lesions were at first considered as variations of 
lupus Although there is still a wide divergence of opinion as to the nature of 
some of the above mentioned skm conditions, they have been giadually separated 
fiom the definitely tuberculous lesions such as the tuberculides, the miliary 
lupoids of Boeck, and others Schaumann further set apart the chillblam lupus 
of Hutchinson, the subcutaneous sarcoids of Daner and Daner-Roussy, granu- 
loma annulare and skin conditions attributable to syphilis, and retained only the 
lupus pernio of Besnier and the large nodular sarcoids of Boeck as a part of a 
new disease entity which he has c’alled “ benign lymphogranulomatosis” in contiast 
to the malignant form of Hodgltin’s disease Pautrier * at first included most of* 
the above mentioned forms in the true saicoids but, as shown by Tillgren,® he 
has gradually come ovei toward Schaumann’s point of view In 1934 he still 
retained “the subcutaneous sarcoids” in addition to lupus peinio and Boeck’s 
large nodular sarcoid 

* Received for publication March 30, 1940 

From the Clinical and Laboratory Departments of the City of Chicago Municipal Tuber- 
culosis Sanitarium 
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Without doubt the greatest advance with legaid to the natuie of “ sarcoids ” 
Mas the pioiiouiiccments of Schaumami that the}' were part of a systemic process 
At first Boeck suggested that they might be systemic, but later retracted the sug- 
gestion The bone lesions Mere the first observed apart from the skin lesions, 
but weie not at first understood as part of a systemic disease Although Kien- 
bock (1902), « Kreibich (1904)," Bloch (1907),® Rieder (1910),® and Jungling 
(1921) reported bone lesions alone or associated with lupus pernio, Schaumann 
(1914) "" Mas the first to consider them as pait of a general process wherein there 
is usually a lymphadenopathy, as Mell as lung and tonsillar lesions Less 
commonly there may be skin lesions, bone and marrow changes, enlarged spleen 
and liver, lesions of the mucous surfaces, the uveal tract, the parotid, and many 
other organs of the bod)' There is nearly always a mononucleosis associated 
M'lth the other lesions It seems to be logical that the adenopathy should appear 
as part of the first generali 2 ation of the disease, with lung, skin, bone, and other 
lesions appearing at vanous intervals later 

The greatest controversy has taken place regarding the nature and cause of 
“ sarcoids ” Many French clinicians (Darier,"^® Pautrier,"® Gougerot,^* et al ) 
have considered that the disease is a reaction of the host and not caused by any 
single agent Among the probable causes they mention tuberculosis, leprosy, 
s}'philis, foreign bodies (paraffin, vaseline) and leishmaniasis Some feel that it 
is caused by a filtrable form of the tubercle bacillus while others consider, with 
justification, that the cause is still unknown 

Elissmeyer^® believes that sarcoid is due to an unknoMm virus with effects 
ranging between those of leprosy and tuberculosis Kuzmtzky and Bittorf 
think it is a disease sui generis Schaumann at first felt that it was such a condi- 
tion, but later considered it due to tuberculosis possibly of the bovine type The 
trend now seems to be in favor of a tuberculous origin, though there are many 
other widely different theories It does seem, that in view of the variations of 
the tubercle parasite, which have been demonstrated by many bacteriologists, 
theie may well be variable pathologic and clinical effects depending upon these 
variations 

Many cases have now been followed for years in which there has been a 
gradual change noted from the " sarcoid state ” or “ benign lymphogranuloma- 
tosis ” of Scliaumann to some form of tuberculosis with a demonstration of the 
parasites, a changing of a negative to a positive tuberculin reaction, and along 
with this and perhaps as a result of it, the pccurrence of caseation Kyrle among 
others has folloM'ed the aging of the lesions from the early focal point of lympho- 
cytes through the appearance of monocytes to the development of giant cells 
The latter forms mature and disintegrate, after which fibrosis develops in the old 
focus Kyrle also reports the presence of tubercle bacilli during the early stages 
of development but a disappeari^nce of the baalli as the nodules reach the stage 
of giant cells and fibrosis Our own work at the Municipal Tuberculosis Sam-, 
tarium has partly borne this out as well as permitted us to observe other addi- 
tional phenomena of even greater interest 

Most observers are agreed with respect to the histology of sarcoids In fact, 
there is little other choice because the findings are quite constant The lesions 
consist of miliary nodules that form first as monocytic accumulations and then 
develop into Langhans’ giant cells with a few lymphocytes The giant cells be- 
come older, get large and disintegrate, leaving a fibrous nodule M'lthout caseation 
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Fig 2 (1) A photomicrograph of section of lymph node showing small foci of inflam- 
mation, hyaline connective tissue fibers, and Langhans’ giant cell X 130 (2 and 3) Two 

“ old ’’ giant cells undergoing disintegration X 400 (4) Fibrous residue in a lymph node 

in which the lesions have run their course X 120 
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Because of these characteristics, Myhus and Schurmann have used the cumber- 
some tenn of " uidespiead scleiosing tuberculous giant cell hyperplasia ” Much 
more appropriate is Pmnei ’s term “ non-caseatmg tuberculosis ” 

The presence of caseation is ordinarily understood to rule out the diagnosis 
of sarcoid Howevei, as certain cases become tuberculous, they develop casea- 
tion, ^\hcn they do, they automatically cease to be “non-caseatmg” Likewise, 
m the opinion of maity, they would cease to be “ sarcoid ” It is obvious that the 
terminology cannot be definitely settled until the etiology and complete course 
of the disease aie known. 

The important feature m this report concei ns the lung lesions, especially those 
of a -late evolutionary stage Although Sdiauniann first mentioned lung lesions 
m 1914, Kuznitzl^ and Bittorf, in 1915,’^® deserve most credit for an accurate 
description of the process 

The early lung lesions appeal on roentgenograms usually as soft nodules 
simulating disseminated tubercles or small soft infiltrates with an associated hilum 
lymph node enlargement These lesions are perhaps the same as the vast number 
of benign miliarj' tubercles of the lung, or healed miliary tuberculosis described 
as unltare frotde by Saye and Bumand, as imharts disc7 eta by Neumann, and in 
still other terms by others As the lesions become chronic there is a disappear- 
ance of their “ soft ” natuie and the appearance of a stringy and net-hke fibrosis 
over the entire lung fields, especially out from the hilum A late emphysema usu- 
ally appears The microscopic appearance corresponds to these findings There 
is a transition from the cellular nodule to the fibrotic one 

The report we are about to make concerns strictly the roentgen-ray and patho- 
logical findings of the lungs, although there are other useful data concerning the 
gross findings in the other organs, and the clinical course Due to the fact that 
much of the clinical data was not available, no claim at completeness is made 
for anything except the roentgen-ray and the pathological findings in the lungs 
and thoraac lymph nodes 

There is a secondary^ interest in the heart lesions also because of the effect 
which the lung fibrosis exerted on cardiac function Nothing was observed in 
the wa}’’ of specific heart lesions, as reported by Salveson 

Owing to the fact that few autopsies have been reported on this condition, 
no efforts should be spared to report every case about which any complete data 
are available Only 18 autopsies had been reported by 1938, according to Pin- 
ner Spencer and Warren have added one since Although there is much 
of interest in the gross findings in the organs, microscopic notes are available 
only for the lungs and lymph nodes While no skin lesions were ever reported 
and no observations, clinical or pathological, were ever made which indicated the 
presence of other lesions than those in the lungs and hilum lymph nodes, it must 
be admitted that a more complete history and a more complete microscopic study 
might have revealed facts that were not evident 

Case Reports 

The patient, a 45 year old woman, was seen by one of us (T) in consultation 
with Dr John W Tope on April 16, 1937 She had been ill four months with cough 
and dyspnea, but no fever Six sputum examinations were negative for tubercle 
bacilli Two recent roentgen-ray films revealed mediastinal shadows, more on the 
right than on the left There were irregular infiltrations in the lung fields There 
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were no cervical or axillary glands and no enlargement of the spleen The earhei 
diagnosis by Drs Tope and Frendi had been pulmonary tuberculosis Because of 
the negatne sputums and rather characteristic hilum shadow’s a diagnosis of Hodg- 
kin’s disease was made, for w'hich the patient subsequently received roentgen-ray 
therapy w’hich temporarily relieved her dyspnea At a later date her dyspnea ap- 
parently recurred and a reported diagnosis of Ayerza’s disease w’as made * She was 
sent to Valinora Sanatorium wdiere death occurred suddenly in bed on March 6, 1939 
The first roentgenogram w’as taken April 13, 1937 The bony framework ap- 
peared normal except that there was a droop to the right shoulder and a slight nar- 
row’ing of the intercostal spaces on the right side There was a slight scoliosis The 
heart was partly concealed in a hazy jagged mass around the hilum The right hilum 
was much more iniolved than tlie left There w'as a partly consolidated mass extend- 
ing from the apex to the base paralleling the spine and extending laterally several 
centimeters The upper and middle lobes wrere extensively involved in a large nodular 
and infiltratne imolvement that appeared almost confluent except in the apex The 
nodules w’ere on the average about 5 mm in diameter, but were irregular, had hazy 
and irregular borders, and seemed to blend out into the perivascular shadows The 
lower lobe was also involved in a similar manner but only to about one-half the den- 
sity No definite annular shadows were visible In the left lung there were dense 
streamers of densities extending from the hilum out tow'ard the axilla and to a lesser 
extent toward the apex and base, flanked by the same vague irregular nodules de- 
scribed on the otlier side 

A roentgenogrram taken September 20, 1937 revealed a slight clearing of the nodu- 
lar densities witli a slight exaggeration of tlie perivascular shadows 

A roentgenogram taken September 8, 1938 revealed an extension of the atelectasis 
at the right base half w’ay across the visible lung field, and then up toward the hilum 
W’here a large mass w'as observed protruding outw’ard There was a fading off of the 
density toward the apex Outside of a few nebulous clouds in the right upper lobe 
and an increase in the left hilum density, there w’as little change 

The last roentgenogram, taken January 9, 1938, showed an exaggeration of the 
condition described before The hilum mass at this time extended half way out and 
the basal mass three-fourths of the way out to the lateral wall The scoliosis was 
exaggerated, the trachea w’as pulled over to the right The upper lobe was more 
dense, but a few irregular clear spaces appeared in the midfield which were perhaps 
emphysematous bullae rather than true cavities The left side was not greatly changed 
An autopsy was performed by Dr R Yale Lyman, and the protocol was furnished 
tlirough the courtesy of Dr C H Gellenthien of Valmora, New Mexico 

Autopsy G W was a white female housewife who was 48 years old at the time 
of death The diagnoses on admission to the sanatorium were pulmonary tuberculosis, 
Hodgkin’s disease, Ayerza’s disease and mediastinal tumor 

The external examination revealed a slender emaciated white female about 50 
years of age There was a slight yellowish pigmentation of the skin The hair was 
brown and the pupils dilated 

There was moderate kyphosis of the thoracic spine The abdomen was flat The 
remainder of the external examination was negative 

Examination of the thoracic cavity revealed 200 c c of straw-colored fluid in the 
left pleural cavity and 500 cc of reddish fluid in tlie right There were adhesions 
between the anterior surface of the pericardium and sternum 

The right lung was contracted and drawn to the right side of the mediastinum 
The left lung overlapped the mediastinum to tlie right border of the sternum There 
was a fatty globular remnant of the thymus located in the superior ventral portion of 
the mediastinum 

* Since the preliminary report it has been learned that Dr E E Irons was responsible 
for this accurate clinical observation 
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Tlie pericardium contained 200 to 300 cc of straw-colored fluid There were 
several atheromatous plaques in the transverse portion of the aorta 

The heart was 4 cm to the right border of the sternum and weighed 450 gm 
It measured 18 by 15 cm The right auricle was dilated and filled with blood The 
wall of the right ventricle was 4 mm m thickness, and the wall of the left 20 ram 
The vahes were normal except that there was a slight thickening and slight calcifica- 
tion of the aortic and mitral valves The left ventricular wall was markedly hyper- 
trophied The interventricular septum was thickened The musculature was red- 
brown 

The left lung weighed 675 gm The pleura was shiny, moist and mottled with 
grajish areas There was no evidence of adhesions There were several black cal- 
cified hilum Ij'mph nodes and a grayish mucopurulent secretion in the bronchi 

The right lung weighed 620 gm The superior lobe was markedly contracted 
There was a nodular, firm middle lobe, contracted and fibrotic Along tlie mediastinal 
borders of the right lower lobe were several blebs There was crepitation of the 
lower lobe The upper lobes w'cre firm and noncrepitant There was a cavity 2 by 
1 by 1 cm , surrounded by a markedly fibrotic capsule 

The spleen iveighed 115 gm and appeared normal The left kidney weighed 115 
gm , w'as markedly sclerotic, and the capsule was adherent to the cortex which was 
gray-brow'ii and 8 mm in depth The right kidney weighed 145 gm, was pale red 
and firm with an adherent capsule The cortex was 6 mm in depth The liver 
w eighed 1650 gm , w'as pale mottled reddish-brown It had sharp borders, and on 
section W’as a pale purplish-gray 

All other organs and tissues were essentially normal 

The organs were sent to Dr Kirschbaum of the Cook County Hospital, Chicago, 
for diagnosis, and he kindly sent sections and lung tissue to us for study 

Lymph Nodes Section 1 There were small foci of fibrous tissue throughout, 
about two-thirds of the section The foci appeared to have formed in the germinal 
centers of the lymph nodes They were made up of several broad bands of fibrous 
tissue coiled in the focus, and sometimes several of these were grouped together 
The number of fibers varied up to a large number in which instances they formed 
fibrotic nodules Around them were varying amounts of lymphoid tissue in which 
w’ere situated a few giant cells in different stages of evolution from early monoc 3 rtic 
clusters to large disintegrating forms The architecture of the node was badly de- 
ranged No pigment was present 

Section 2 There was much less fibrosis, but the architecture was deranged 
throughout Beneath the capsule on one side there were patches of fibrosis as ob- 
served m the first section In other parts the capillary walls were partly hyalinized, 
and there were smaller and earlier foci of fibrous tissue with an occasional early giant 
cell The lymphoid cells were greatly diminished in numbers There was no pigment 
in this node 

Section 3 There was much black pigment present indicating relationship to the 
bronchi There was one small fibrotic nodule 1 mm in diameter which resembled 
a tubercle that had become fibrotic but not caseous It was composed of solid nodules 
of fibrous tissue filling up nearly all the node, leaving practically no lymphoid or 
germinal elements There were a few atypical giant cells present 

Lung Parenchyma Section 1 The sections were all badly tom but the arclii- 
tecture was fairly normal The alveoli were not greatly distended and their walls 
were not overly thickened Around some of the smaller vessels and beneath the 
pleura were small fibroid plaques of fibrous tissue that were not densely hyalinized 
Outside of some of tliese smaller plaques was an occasional giant cell In one or two 
places throughout the section were much larger areas of fibrosis The fibrils were not 
especially arranged in any constant form The pleura was thickened and there were 
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Fig 5 (1 and 2) Photomicrographs of the early lesion in the lung parenchyma reveal- 

ing monocj'tes becoming arranged into atypical giant cells X 400 
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Fig 6 (1) A' low power photomicrograph of the lung hilura across a large bronchus 

revealing a large pulmonary artery undergoing closure by an endarteritis X 8 5 (2) An 

enlargement of the artery shown in part 1 X 35 (3) The atelectatic lung tissue X 8 5 


plaques of fibrosis occasionally along the pleura, some of which followed down some 
of the blood vessels Certain alveoli were filled with serous exudate 

Section 2 Another section of lung tissue was made up of alveoli that had under- 
gone extensive atelectasis Practically no normal alveoli could be found Many of 
the smaller arteries were completely obliterated by endarteritis Much brown pig- 
ment was scattered throughout Beneath the pleura in one or two places heavy tor- 
tuous masses of fibrous tissue dipped into the parenchyma The vessels not only 
showed fibrosis witliin the lumen but a surrounding zone of periarteritis 

Section 3 This was a similar section with almost complete fibrosis There was 
an occasional dilated bronchiole Much black pigment and heavy bands of fibrous 
tissue were seen in all parts of the sections surrounding practically all of the vascular 
and bronchial structures On one side there was a dense nodule of fibrous tissue 
that had the appearance of an old fibrotic tubercle There was no caseation, but 
much pigment was present The lesions in tins section were apparently older than 
m any other of those examined 

Section 4 This section revealed bronchi some of which were undergoing 
dilatation Avhile some were completely obliterated by fibrous contraction The mu- 
cosa of these showed only a few disintegrated goblet cells remaining The lumen was 
practically gone There was heavy fibrous tissue present throughout 
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Section 5 A section near the margin of the lung revealed a heavy marginal 
fibrous layer which at various points along the pleura dipped into the lung structure 
There were heavy fibrous bands which followed the arteries toward the hilum 
Some of the smaller arterial capillaries were surrounded by rings of heavy fibrous 
tissue There were zones of cellular infiltrate bordenng the perivascular fibrous 
tissue In such zones were numerous irregular giant cells, some composed of three 
or four pinched nuclei in a bed of lymphoid tissue, while others were complete horse- 
shoes or circles Most of them were irregular and imperfect but nevertheless were 
definitely the Langhans’ type of giant cells Some of the smaller capillaries were 
surrounded by small and recently formed foci of lymphoid structures in which were 
many monocytic cells that were just beginning to suggest the formation of giant cells 
Htlum Section 1 Cross section of a larger bronchus revealed a marked 
amount of surrounding fibrous tissue localized especially about the arteries One 
of the main arteries contained what appeared to be an old thrombus that had become 
organized and recanalized by two or tliree small vessels It was possible, however, 
that the occlusion was due to a progressive endarteritis 

Section 2 Another pulmonary section of a bronchus revealed another large 
artery that had become completely obliterated, only one or two very small capillaries 
being present in the lumen The peribronchial and periarterial regions were composed 
of dense fibrous tissue in which there were numerous capillaries containing blood cells 

Discussion and Conclusions 

In spite of a sketchy history the postmortem evidence of the lung and lymph 
nodes was sufficient to warrant the opinion that the patient suffered from a sys- 
temic disease corresponding to the bemgn lymphogranulomatosis of Schaumann 
Death was due to destruction of lung tissue by the lesions' of sarcoid as well as 
to an endarteritis of some of the main branches of the pulmonary artery, leading 
to cardiac failure The disease in this instance was apparently healed or healing 
at the time the heart failed 

The pulmonary vascular obstruction probably led to symptoms of Ayerza's 
disease While the heart was enlarged to twice its normal size and the aortic 
and mitral valves were thickened, the changes were probably secondary and not 
due to the general disease 

No skin lesions were ever reported and no lesions other than those of the 
lungs and hilum lymph nodes were found No acid-fast bacilli were ever found 
and no caseation was present anywhere in the postmortem matenal 

This case, therefore, bears out Schaumann’s contention that the disease may 
come on silently, without external lesions, and that it is perhaps first and pre- 
dominantly a lymph node disease, later involving certain other organs and tissues 
The facts also reveal that the process may be a fatal disease in spite of the paucity 
of sjmiptoms and generally benign character of the usual case 
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MICROCOCCUS TETRAGENUS MENINGITIS; REPORT OF A 
CASE AND REVIEW OF THE LITERATURE* 

By John E Leach, M D and Fred G Medinger, M D , 

New Yoik, N Y 

That Mia ococcus tetragemis infections are rare is evidenced by the fact that 
relatively few cases have been reported in the American literature, and that Rei- 
mann, reviewing the foreign journals up until 1935, recorded a total of only 170 
cases During the past five years three cases * have been reported in Ameri- 
can journals and an equally small number from Europe The infrequency of 
the infection is further shown by the fact that all the reports are concerned with 
one to three cases with the exception of two mild separate epidemics ^ affecting 
70 soldiers during the World War, 1914-1919 The first reports of Mta ococais 
tetragemis infection in this country were made by Griewe in 1899 and Steele in 
1914 

The Mtaococctis tetiagemis, a gram-positive organism occurring in tetrads 
first described by Koch and Gaffky in 1881 and often called by the latter’s name 

♦Received for publication October 18, 1940 
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IS found as a normal saprophyte in the mouth, nose and throat, and occasionally 
in pulmonaiy tuberculous or abscess cavities Jakowski ® in 1886 was the first 
to report on its pathogenicity and low powers of virulence The orgamsm has 
a predilection for serous membranes, producing inflammation and suppuration 
With lowered resistance of the patient it tends to invade the lymphatics or blood 
stream and produces abscesses in remote serous cavities and parenchymatous or- 
gans From a clinico-pathological aspect, tlie close lesemblance to staphylococcic 
infections is apparent and because of the close bacteriologic resemblance to staphy- 
lococcus the diagnosis may often be difficult 

The infection is most common in infancy and among virile young adults 
The sex ratio is generally about three males to one female Sore throat and 
respiratory infections, anemia, typhoid fever, undulant fever, streptococcic infec- 
tions, alcoholism and prolonged heat exhaustion have been noted as important 
pj"g(ji 5 p( 5 sing factors lowering the resistance of the patient The reason for the 
low incidence among the aged and debilitated cannot be explained The onset 
of the disease is usually abrupt and m cases with septicemia, a sharp chill precedes 
the fever of a remittent type, ranging from normal to 106° F Although only 
a few of the reported cases have shown positive blood cultures, it is reasonable 
to assume that the metastatic abscesses which may occur in any organ, particu- 
larly in serous cavities, are due to blood stream invasion Those aieas most fre- 
quently reported as^ sites of localization are nasal sinuses, lungs, pleura, peri- 
cardium and endocardium, middle ear, peritoneum, joints, fallopian endo- 

metrium, kidneys, bladder, colon and least frequently the meninges The symp- 
toms and physical findings are those of infection with suppurative inflammation 
at one or several sites of localization Among Reimann s collected series, pa- 
tients with fulminating infections have died within seven to ten days and in others 
the disease has run a course as long as seven months In cases with septicemia 
the mortality rate is about 50 per cent Since there are no characteristic signs 
of Mia ococcus tetragenus infection and specific agglutinins in the patient s serum 
are often of low titer or absent, recovery and growth of the organism from the 
infected tissue are the only positive method of diagnosis 

This repoit is concerned with one case of Mia ococcus tetiagenus meningitis 
with septicemia, which terminated fatally following the added complications of 
pneumococcic and streptococcic meningitis This case is of interest not on y 
because of its rarity and unusual clinical course but also because it is one of the 
first to be evaluated for the effect of the sulfonamide derivative drugs on the 
course of the infection In 1939, Criscietello « reported the first case of Miao- 
coccus tetiagenus meningitis treated by sulfanilamide with recoveiy 

A sun^ey of all the literature reveals 14 previously lepoited cases of Micio- 
coccus teti ageuus meningitis , the first bj" Bezancon and I^page ® f ^om Pans in 
1898, the remainder by Boettinger ” , Pende ® , Vincent ® , Perf etti , Ramond ^ 
two cases , Leschke , Griewe , Bonnano , Blum , Reimann ^ , McGowan , 
and Cnscietello ® The salient features of these cases are shown in table 1 

Case Report 

G U , aged SO, white, married housewife, following a right sided rhinorrhea of 
&e\eral months’ duration was found in June 1939 to have a carcinoma of the right 
antrum which on biopsy showed epidermoid carcinoma. Grade II A Caldw'ell-Luc 
antrotomy with drainage w-as done and this was followed during the next four months 
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by several couises of external and peroral roentgen-ray therapy plus radon seed im- 
plantation into the antrum Because of the extensive involvement of the floor of the 
orbit by cancer and marked proptosis of the eye, a cautery excision of the roof of the 
antrum was performed on 12/15/39 followed in one week by exenteration of the orbit 
Except for low grade fever with toxicity, the post-operative course was uneventful 
for two weeks 

On 1/1/40 following a sharp chill the patient developed a fever of 104° F and 
became irrational There was moderate neck rigidity, exaggerated deep tendon re- 
flexes and positive Kernig and Babinski signs At the lung bases there were incon- 
clusive signs of an early pneumonitis Following a lumbar puncture showing turbid 
fluid under normal pressure, a presumptive diagnosis of pneumococcic meningitis was 
made and a course of sulfapyndine medication, one gram every four hours, was begun 

On 1/2/40 the blood and spinal cultures were reported as showing a pure growth 
of an atypical coccus which after several days of study proved to be Micrococcus 
tefragenus The medication was tlien changed to sulfanilamide but signs of septicemia 
and meningitis continued unabated and at the end of 12 days blood and spinal fluid 
cultures were still positive for Micrococcus ieiragenus The antral cavity was care- 
fully debnded and irrigated several times daily with Dakin's and sulfanilamide solu- 
tions About the optic foramen and base of the orbital defect there was considerable 
infection, with necrotic bone fragments and slough On several occasions, gentle de- 
bridement of the slough was followed by an immediate chill and fever which led us 
to believe that this area was the focus of infection and that by eradication of this 
focus the source of the meningitis would be removed 

On 1/12/40 tlie medication was changed to 6 grams of sulfa-methyl thiazole daily 
but after six days spinal fluid culture was still positive Although the patient was 
mentally alert and showed no physical signs of meningitis during the next two week? 



614 


JOHN E LEACH AND FRED G MEDINGER 


fever persisted and repeated lumbar punctures every three to four days showed slight 
turbidity All specimens were positive for Micrococcus tetiagenns 

On 1/31/40 following a severe chill the signs of meningitis lecurred with head- 
ache, fever and neck rigidity Cultures of the blood and of a cloudy spinal fluid 
showed Pneumococcus type 14 The patient was then given 120,000 units of anti- 
pneumococcus type 14 serum intravenously with 20,000 units intraspmally and 
intravenous injections of S grams of sodium sulfapyndme on two successive days 
Immediately the tempeiature returned to normal There was a clearing of the sen- 
sorium, signs of meningitis rapidly subsided and for the first time the blood and spinal 
fluid cultures were negative 

For three days the course was normal Then she had a sharp chill followed by 
a temperature of 105° with recurrent signs of meningitis Lumbar puncture gave 
a slightly turbid fluid which on culture showed a predominant growth of hemolytic 
streptococci and a few colonies of Pneumococcus type 14 Because of severe nausea 
and vomiting 20 cc of 5 per cent neoprontosil was administered intravenously and 
intramuscularly but the patient failed to respond to medication and supportive treat- 
ment and died on 2/7/40 

Postvioitem Findings Gross and micioscopic examination of the nasal sinuses 
and cervical lymph nodes showed no residual carcinoma On removing the brain, the 
dura and meninges were markedly inflamed and thickened due to congestion and edema 
Two distinct types of meningitis were apparent from the type of the cerebral exudate 
present Over the frontal lobes the exudate was a thin glarey brownish fluid Ex- 
tending posteriorly from the Sylvian fissures and on the infenoi surface of the brain 
was a thick yellow-green purulent exudate On opening the right sphenoid sinus 
S c c of thick greenish pus under pressure drained into the cranial cavity Purulent 
material was easily expressed from about both optic tracts The roof of the right 
sphenoid sinus was necrotic and the base of the hypophysis was surrounded by puru- 
lent exudate The apparent route of migration of the infection was from the naso- 
pharynx or orbital cavity to the sphenoid sinus and thence along the optic tracts and 
through the roof of the sphenoid sinus to the hypophysis and meninges Section of 
the bi am showed no abscesses Microscopic examination confirmed the gross findings 
Culture of the meninges showed Pneumococcus, unfortunately no cultures were taken 
from the sphenoid sinus 

The diagnosis of Micrococcus tetragenus meningitis is primarily a bacterio- 
logic problem Since this organism on smear may be confused with staphylo- 
coccus or meningococcus, the diagnosis depends entirely on recognition of the 
organism’s cultural peculiarities From previous case studies it is seen that the 
clinical characteristics of this type of meningitis are with few variations the same 
as seen in meningococcic meningitis Significant m the differential diagnosis is 
the presence of all cocci in an extracellular position and the rapid growth of the 
Mioococcus tetragcnus on culture However, these are not conclusive 

The peculiar properties of bacterial dissociation or pleomorphism exhibited 
by this organism are its most charactenstic feature as is demonstrated by studies 
m this case and also by Reimann ^ and McGowan and Kinsner ^ Initial blood 
and spinal fluid cultures gave a pure growth of gram-positive cocci occurring pre- 
dominantly m tetrads, growing in delicate translucent colonies which on standing 
48 to 60 hours became opaque white and yellow Later cultures gave a growth 
of only scattered -white colonies in which the organisms appeared m single diploid 
nnd clump formations, showed marked variation in size and stained mainly gram- 
ncgatnc. On first thought, this was believed to be due to bacterial attenuation 
resulting from the drug therapy, but after renewing tlie studies of Reimann 
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this was accepted as being characteristic of the bacteria About some of the 
older colonies on blood agai, a greenish color wnth slight hemolysis was noted 
The organisms characteristically failed to liquefy gelatin and fermented none of 
the sugars 

The few immunologic studies earned out in cases with this infection demon- 
strate that the pioduction of antibodies m the human is variable and inconstant 
In two cases reported b}’’ Kiamar^® and Meltzer^® agglutinin titers as high as 
1—500 and 1-640 w^ere repoited Blum’s case of meningitis with septicemia and 
cystitis showed agglutinin titers varying from 1-300 to 1-2000 However, in 
cases reported by Von Oppenheim and Reimann ^ no specific agglutinins were 
found in the patient’s blood and mtiademial injection of a prepared vaccine failed 
to produce a reaction Studies by McGowan and Kinsner - showed that the bac- 
terial suspensions m low' titer w ere agglutinated by polyvalent anti-meningococcic 
serum but show’ed no reaction wnth tlie patient’s owm serum In this case bac- 
terial suspensions m standard dilutions mixed with the patient’s serum failed to 
show any agglutination or piecipitation both by microscopic and macroscopic 
technic 

McGow'an has found the Mtctococcus tetiagenus to be non-pathogenic for 
animals, but accoidmg to Reimann’s immunologic studies m animals each 
bacterial vanant evokes speafic agglutinins and precipitms m low titer Animal 
studies throw no light on the vaiiable immunologic responses seen m humans 
How'ever, a leview of cases suggests that antibodies appeal in the blood stream 
if the infection is prolonged for several months 

The value of sulfanilamide drug therapy for Mtcrococcus tetragenus infec- 
tions IS questionable In Criscietello’s case of meningitis ® treated by sulfanil- 
amide with recover)', the one blood culture taken one week after therapy was 
begun was negative and therefore inconclusive In this instance, septicemia per- 
sisted m the presence of an undramed purulent sphenoid sinusitis so that one is 
unable to estimate accurately the bacteriostatic effect of the drug therapy, but it 
may correspond roughly to the weak bacteriostatic effect of the drug noted by 
Long and Bliss on in vitro cultures of Mtcrococcus tetragenus It is interesting 
to observe that the administration of anti-pneumococcus serum after 33 days 
produced the first negative blood and spinal fluid cultures along with complete 
remission from symptoms Since effective antibody formation has been demon- 
strated in a few cases of long duration, the autogenous vaccine therapy used in 
three cases of generalized infection with septicemia with recovery reported in 
1920 by Ludke impresses one as rational specific therapy for this disease, par- 
ticularly m the low grade dironic form It is doubtful that it would offer help 
for the acute fulminating type of infection 

The distinctive feature of this case was the development of infection in a 
postoperative orbital and antral defect with the development of an unsuspected 
sphenoid sinusitis The organisms spread either by tlie blood stream or by 
lymphatics along optic nerves and through the roof of the sphenoid and infected 
the meninges Previous to the development of the streptococcic meningitis it 
was our clinical impression that this patient was steadily improving and would 
make a full recovery The autopsy findings clearly show (1) the pathogenesis 
of the successive meningeal infections, (2) the reason for failure to improve after 
intensive sulfanilamide therapy and (3) the need for careful search and elimina- 
tion of any focus of infection The presence of some purulent and necrotic 
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slough m the base of the orbital defect which when debnded was followed by 
fever and chill, made ys believe that this was the only focus of infection pro- 
ducing the meningitis If the hidden focus of bacteria in the sphenoid sinus had 
been discovered and drained early it is reasonable to assume that the terminal 
pneumococcic and streptococcic meningitis would have been prevented and the 
patient would have recovered 
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EDEMA 


The basic etiologic causes of the production of generalized edema are 
much better understood than even ten or fifteen years ago and the treatment 
administered is on an improved pltysiologic basis By a differential diag- 
nosis we are able to determine more accurately the cause of the edema and 
thereby institute a more logical therapeutic program 

When edema is present, a number of possible conditions must be con- 
sidered and after a careful analysis of the history and the physical and 
laboratory findings an accurate diagnosis is possible in most cases Con- 
ditions commonly producing edema are glomerulonephritis, both the acute 
and chronic stages, and nephritis associated with the nephrotic syndrome 
Cardiac disease with congestive failure must be considered as an etiologic 
condition m edema and frequently both cardiac disease and nephritis coexist 
Other conditions not so common, but which must be considered as possible 
causes of the edema, are hepatic cirrhosis, polyserositis, myxedema, ma- 
lignant growths and lymphedema Space will not permit a discussion of the 
differential diagnosis of these various conditions but suffice it to say that 
when the correct diagnosis is made the treatment is usually definite 

Perhaps the most classical type of edema and the type that usually re- 
sponds most satisfactorily is that produced by chronic glomerulonephritis 
with the nephrotic syndrome In these cases the renal function per se is 
usually good and the edema is due largely to enormous loss of protein m the 
urine, a lowered serum protein and a lowered colloidal osmotic pressure 
resulting in retention of salt and water in the tissues The treatment is 
directed toward correcting this situation by restoring the physical and electro- 
lytic balance in the body The patient is given a high protein, salt-free diet 
which IS low in fluid This provides for 100 to 125 gm of protein a day and 
800 to 1,000 cc of fluid Potassium nitrate, 6 to 12 gm daily, is a satis- 
factory diuretic salt and one that does not disturb appreciably the acid base 
equilibrium As a “ physiologic splint ” to increase temporarily the colloidal 
osmotic pressuie of the blood until serum protein is formed as fast as it is 
lost in the urine, from 90 to 150 gm of acacia can be given As a rule 500 
cc of 6 per cent solution of acacia in 0 06 per cent solution of sodium 
chloride are given intravenously on successive or alternate days for three to 
five injections or until the concentration of acacia in the blood is about 2 per 
cent This, m addition to the 3 to 5 per cent concentration of protein in the 
serum in these cases produces a sufficient colloidal osmotic pressure in most 
instances to result in adequate diuresis and gradual elimination of fluid and 
salt from the body Even when the patient is taking a salt-free diet, as mucli 
as 24 gm of salt have been eliminated m the urine in a day It is not un- 
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common to observe an output of from 3 to 5 liters of urine m twenty-four 
hours It IS seldom necessary to resort to mercurial diuretics with this 
program 

Of late considerable attention has been directed to the use of dried plasma 
and to lyophil serum in preference to acacia Lyophil serum seems more 
toxic than solution of dried plasma Rarely does either a solution of dried 
plasma or one of acacia cause unpleasant reactions Solution of acacia has 
the advantage of being more economical, easier to obtain and prepare and 
remains in the blood stream a longer time Reactions from acacia seldom 
occur if a pure solution is used Blood transfusions present similar prob- 
lems and 111 addition necessitate careful grouping and are associated with 
occasional reactions 

In cases of acute nephritis in which oliguria exists and in which the serum 
protein is still normal or nearly normal it is well to eliminate salt from the 
diet From 50 to 60 gm of protein a day are given Five hundred cubic 
centimeters of 20 per cent solution of glucose or 1,000 c c of a 10 per cent 
solution with an ampule of aminophylline (3% grains or 0 25 gm ) is 
usually helpful as a mild diuretic Potassium nitrate may be given in these 
cases but it is not advisable to use mercurial diuretics unless a diuresis is 
already established 

In cases of cardiac disease with congestive failure it is highly important 
to rid the body of tlie offending substance, namely, the edema fluid, as fre- 
quently the lungs, liver and other tissues of the body are engorged with 
water In cases of edema caused by cardiac failure, mercurial diuretics offer 
quicker and more complete relief in ridding the body of fluid than any other 
diuretic They should not be given, however, in the presence of renal failure 
with uremia The xantliine group offeis effective therapeutic aid and in 
combination with the mercurial diuretics adds materially to our resources 
Potassium nitrate also is a diuretic aid m these cases and can be employed 
effectively From 500 to 1,000 c c of a 10 per cent solution of glucose with 
an ampule of aminophylline (3% grains or 0 25 gm ) is effective in many 
cases It should be given slowly and if symptoms of pulmonary congestion 
occur, the injection should be discontinued By the addition of an ampule 
of aminophylline (3% grains or 0 25 gm ) to the solution reactions are 
materially decreased in frequency and degree 

Digitalis has for many years held a prominent place in the treatment of 
congestive failure, especially in the long convalescent period Its action 
should be closely watched and the physician should always be on guard for 
symptoms of toxicity, especially in the older individual 

In cases of hepatic cirrhosis excess fluid collects first in the abdominal 
cavity Usually paracentesis is necessary repeatedly and the patient may 
require paracentesis once or twice a week Usually hypoproteinemia does 
not exist However, injections of 500 c c of a 6 per cent solution of acacia 
in 0 06 per cent solution of sodium chloride have seemed to increase diuresis 
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and slow down the accumulation of fluid m the abdominal cavity A salt- 
free diet with an intake of 500 to 800 c c of fluid daily is advisable Po- 
tassium nitrate, 6 to 9 gm a day, has some diuretic effect Operation is not 
of much value m these cases 

It IS a good rule in any case of generalized edema to keep the intake of 
salt as low as possible, to try to restore the electrolytic and physical balance 
m the body, to restoie as nearly as possible the normal function of the heart 
and kidneys and to eliminate the excess fluids retained in the body by the 
tlierapeutic measures of clioice Therapeutic measures which might produce 
reactions in the body should be avoided if possible 

M W E 
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Clinical Aspects of the Elect) oca) diagram By Harold E B Pardee, M D 434 
pages, 24 X 16 cm Paul B Hoeber, Inc, New York 1941 Price, $5 75 

The fourth edition of this book, which has been revised and enlarged, maintains 
the good standards set by previous editions It is a comprehensive text on every 
aspect of clinical electrocardiography, and is strongly recommended to the cardiologist 
and internist It can also be read with profit and interest by medical students, 
physiologists and otheis interested in electrocardiography The author has devoted 
much space to a discussion of the normal and abnormal variations of the electrocardio- 
gram, and even though there is a relative paucity of tracings pictured, it is evident 
that each is carefully chosen to reveal several deviations The tracings are, for the 
most part, distinctly reproduced and each is followed by a brief descriptive analysis of 
the abnormal details The author discusses controversial subjects, briefly states his 
own views, and supports them with statistical data compiled either by himself or other 
workers in this field 

A definitely worthy feature is the correlation of the clinical significance of axis 
deviation, abnormal waves and arrhythmias with anatomical, pathological and physio- 
logical investigations This is particularly well done in the discussion of bundle- 
branch block, myocardial infarction, extrasystoles and heart block One chapter is 
devoted to purely clinical features of the arrhythmias with specific reference to their 
origin, diagnosis and prognosis 

Only recently has there become apparent some unanimity of opinion concerning 
the evaluation of the different chest leads and the interpretation of their respective 
abnormal deviations The author presents the current opinions with reference to 
these leads He describes the chest leads and illustrates them with tracings together 
with each set of normal and abnormal standard leads, thus giving the reader a com- 
plete picture of the electrocardiogram Detailed information is given concerning the 
nomenclature and terminology recommended by the American Heart Association and 
the Cardiac Society of Great Britain and Ireland 

The tlieories of the physiological and mathematical fundamentals are discussed m 
a chaptei which, although very stimulating and instructive, is in places slightly con- 
fusing Appendix I is concerned witli metliods of determination of electrocardiogram 
vector directions The necessary tables and charts are given for their computation 
Each chapter is followed by a current, adequate bibliographical reference list 
arranged according to the various subjects discussed 

It is gratifying to note that the author’s conception of the value of clinical electro- 
cardiography includes a realization that this procedure has the same degree of limita- 
tion as any other single method of cardiac examination This point is illustrated by 
the following quotations " The decision as to the interpretation of the electrocardio- 
graphic changes must be made on clinical grounds ” “ The electrocardiogram like 

any other single feature of the clinical examination is quite insufficient as an isolated 
fact to afford a basis for a prognosis ” 

E T L 

Williams’ Obstetrics A Textbook for the use of Students and Practitioners Eighth 
edition By Henricus J Standee, MD, FACS 1401 pages, 25X175 cm 
D Appleton-Century Company, New York 1941 Price, $1000 

^^^llle the traditional form and conservative teaching of “Williams’ Obstetrics” 
have been retained, tlie autlior points out that “ The book has been almost completely 
rewritten, w ith the result that little of the original text remains unaltered ” Com- 
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paring this eighth iMth the first edition, one finds startling dififeiences m size and text 
which are tlie result of progress made in obstetrics during the 38 years intervening 
between the first and present editions The first edition appeared in 1903 and con- 
tained 845 pages, 630 illustrations, and the index occupied 26 pages The present 
edition published this jear contains 1401 pages, 925 illustrations on 718 figures, while 
the index occupies 62 pages Space m a brief review does not permit the interesting 
comparison of methods described in the two editions or even a list of new material 
added since the first appeared 

Since the seventli edition, three new cliapters have been added covering the sub- 
jects of diseases and abnormalities of the newborn, classification of abnormal and 
contracted pelves , and sudden death and maternal mortality This new edition is full 
and modem The average medical student will probably w'elcome the shortening of 
the section on embrj'ology The new' classification of the toxemias of pregnancy of 
tlie American Committee on IMaternal Health has been used, and a new classification 
of contracted and abnormal pelves is proposed Because of the length of tins material 
on tlie pelvis, it is tlie opinion of tlie reviewer that tlie student will find it rather dif- 
ficult to assimilate Roentgen pelvimetry is discussed in detail Newer operative 
technics are adequately described, and medical and surgical conditions complicating 
pregnancy are thoroughly discussed Proper emphasis has been placed on chemo- 
therapy in tlie treatment of urinary tract infections as well as m puerperal infection 
The chapter dealing with amnesia, analgesia and anesthesia in labor admirably covers 
this field 

A welcome change from the older editions of tins classic text has been tlie relega- 
tion of much of tile tlieoretical considerations to small type Historical material, 
while also presented in small t>pe, has been retained and given its proper place 

The type is large, clear and easily readable There is a large index for this large 
book References to the literature, both historical and modern, are given at the end 
of each chapter The publisheis state tliat more tlian half of the illustrations are new 
The work is profusely and excellently illustrated with drawings by Elizabeth Brodel, 
photographs and improved illustrations 

The author is to be congratulated upon the diligent way in which he has preserved 
the tradition of the work and the thoroughness with which it has been modernized 
The resulting book remains one of the outstanding classics, for student and practi- 
tioner, in American obstetrics 

J E S 

Clinical and Exper'miental Investigations on the Genital Functions and Their Hoi- 

vional Regulation By Bernhard Zondek 264 pages Williams and Wilkins, 

Baltimore 1941 Price, $4 50 

When a man as closely identified with the development of sex physiology as Bern- 
hard Zondek writes a book on tlie subject it deserves careful study The introduction 
clearly states the scope of the material covered as the author’s own contributions to 
the field since 1935 These include work on the natural occurrence of estrogens, the 
effects of high doses of estrogens, the fate of sex hormones in the organism, and 
menstrual studies 

For one without a good background in sex physiology this book would be difficult 
to evaluate The data are frequently insufficient to warrant the conclusions made, for 
the work of one man, especially when spread over many problems, is rarely ade- 
quate for establishing fundamental pnnaples Dr Zondek runs into this difficulty 
particularly in the problems connected with the menstrual cycle, where arguments based 
on the rat are applied to the human wth little consideration of the experimental work 
done in other laboratories on the monkey Only a few clinical cases are presented in 
evidence 
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Workers in this country will probably take greatest issue with the terminology 
We like to think that tlie last 10 years have clarified the relations of the prolans to the 
pituitary principles and proved the identity of pseudomenstruation and menstruation 
Zondek’s terms synprolan for the pituitary synergist (generally considered in this 
country to be FSH) and prosylan as prolan plus synprolan imply more knowledge than 
we possess According to this system FSH should be called prosylan A, although no 
one has described a synprolan A 

The work of the author, the content of some 85 published articles, is well sum- 
marized and in a convenient form for reference Many of the ideas are stimulating, 
especially the author’s theory of the mechanism of menstruation 

E B 

Bacteriology in Neuropsychiatry By Nicholas Kopeloff, PhD 316 pages, 
15 5 X 23 5 cm Charles C Thomas, Springfield, 111 1941 Price, $4 50 

The author presents in this volume a survey of the literature relating to the bac- 
teriologic and immunologic phase of neurology and psychiatry The subject is con- 
sidered under the following headings diseases of known etiology with primary in- 
volvement of the nervous system, diseases of known etiology with secondary involve- 
ment of the nervous system, diseases of unknown etiology involving the central ner- 
vous system, and immunology of tlie central nervous system 

It IS of value to have consolidated in a single volume the facts and problems of 
this extensive subject uncritically presented and interpreted The book contains an 
extensive bibliography 

E F C 
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Gifts to the College Library 


We gratefully acknowledge receipt of the following gifts donated to the College 
Librarj’ of Publications by Members 


Books 

Dr Benjamin W Black, F A C P , Oakland, Cahf — " Medical Policies and Procedures 
for tlie Resident Staff of the Alameda County Hospitals and Clinics ” , 

Dr Edgar Hull, F A C P , New Orleans, La — “ Essentials of Electrocardiography ” , 
Dr Sidney A Portis, F A C P , Chicago, 111 — “ Diseases of tlie Digestive System ” , 
Dr Isaac Siherman, FA CP, Washington, D C — “The Psychical Function of tlie 
Cerebellum ” , 

Dr Edn ard A Strecker, F A C P , Philaddphia, Pa — “ Practical Clinical Psychiatry ” 

Rcpt tuts 

Dr Neil D Buie, F A C P , Marlin, Tex — 1 reprint. 

Rear Admiral Charles S Butler, F A C P , (MC), U S N , Retired, Bristol, Tenn — 1 
reprint. 

Dr Israel Davidsohn (Associate), Chicago, 111 — 21 reprints. 

Dr Cesar Dominguez, F ACP, Humacao, P R — 1 reprint, 

Dr. Julius Gottlieb, F A C P , Lewiston, Maine — 4 reprints , 

Dr Theodore F Hahn, Jr (Associate), DeLand, Fla — 4 reprints, 

Dr M Coleman Harris, F A C P , New York, N Y — 4 reprints , 

Dr Oswald F Hedley, F A C P , Bethesda, Md — 1 reprint. 

Dr Charles Hyman (Associate), Atlantic City, N J — 1 reprint. 

Dr Everett C Jessup, F A C P , Roslyn, N Y — 1 booklet , 

Dr Charles J Koerth (Associate), San Antonio, Tex — 3 reprints. 

Dr Thomas H McGavack, F A C P , New York, N Y — 1 reprint , 

Dr John H Musser, F A C P , New Orleans, La — 20 reprints , 

Dr Ardiur Dale Nichol (Associate), Cleveland, Ohio — 2 reprints. 

Dr. Robert C Page (Associate), Mount Vernon, N Y — 2 reprints. 

Dr Ramon M Suarez, F A C P , San Juan, PR — 1 reprint , 

Dr Samud Weiss, F A C P , New York, N Y — 1 reprint. 

Dr August A Werner, F A C P , St Louis, Mo — 6 reprints 


Schedule of Examinations by Certifying Boards 
The following Boards have announced schedules of their examinations as follows 


American Board of Internal Medi- 
cine 

William S Middleton, M D , Secre- 
tary 

1301 University Ave 
Madison, Wis 


Written Examinations October 20, 1941 , 
February 16 and October 19, 1942 
Oral Examinations St Paul, April, 1942, 
in connection with meeting of the 
American College of Physicians , 
Atlantic City, June, 1942, in con- 
nection with meeting of the Ameri- 
can Medical Association 
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American Board of Dermatology and 
Syphilology 

C Guy Lane, M D , Secretary 
416 Marlboro St, 

Boston, Mass 

American Board of Pediatrics 
C A Aldrich, M D , Secretary 
707 Fullerton Ave 
Chicago, 111 

American Board of Psychiatry and 
Neurology 

Walter Freeman, M D , Secretary 
1028 Connecticut Ave , N W 
Washington, D C 


Written Examination November 3, 1941 
Oral Examination December 12-13, 
1941 

Oral Examination Boston, October 7-8, 
1941, in connection with the meeting 
of the American Academy of Pedi- 
atrics 

Oral Examination New York, December 
19-20, 1941 


For further details and application forms communicate with the respective 
secretaries 


The Administrator of Veterans Affairs has established a Neuropsychiatric Re- 
search Unit at the Veterans Administration Facility, Northport, L I , N Y The unit 
will operate as an integral part of the Medical and Hospital Service under the direction 
of Dr Charles M Griffith, F A C P , Medical Director, and under the immediate 
supervision of Dr Hugo Mella, F A C P , Chief, Postgraduate Instruction and Medical 
Research Division, Medical and Hospital Seivice, Washington, D C 

This unit will conduct clinical and laboratory research in connection with neuro- 
psychiatric disabilities found among veterans An effort will also be made to standard- 
ize diagnostic and therapeutic methods used in connection with the management of 
neuropsychiatric diseases and, from time to time, the personnel of the unit will be 
engaged in teaching modern concepts of neurology, psychiatry and neuropathology to 
medical officers of the Veterans Administration detailed for this purpose 


The National Gastroenterological Association has announced that its 7th Annual 
Spring Convention will be held in New York, N Y , June 3—5, 1942 


The Pittsburgh Pediatric Society held its regular meeting in connection with a 
“ pediatric clinic day ” at the Windber Hospital, Windber, Pa , June 25, 1941 Dr 
Hyman A Slesinger, F A C P , Windber, spoke on " Allergy in Childhood,” and Di 
Elwood Stitzel F A C P . Altoona, Pa , spoke on “ Schuller-Cliristian Disease ” 


The American Therapeutic Societj held its 43rd Annual Meeting in Cleveland, 
Ohio, during June At this meeting Dr Harold S Davidson, F A C P , Atlantic City, 
N J , was elected President, Dr Francis D Murphy, F A C P , Milwaukee, Wis , and 
Dr Euclid M Smitli, F A C P , Hot Springs National Park, Ark , Vice Presidents , 
Dr Oscar B. Hunter, F A C P , Washington, D C Secretarj , Dr Daniel L Sexton, 
FA CP. St Louis, Mo, Treasurer, and Dr Francis M Pottenger, Jr (Associate), 
Monro\ia Calif, Editor 



colli:gi: news notes 


625 


Dr Jonathan C Meakins, 1' V C P Montrctil. Que , Regent and former Presi- 
dent of the College, has been appointed Dean of the Facultj of Medicine of McGill 
Unucrsitj Dr Meakins is also Profcssoi of Medicine and Director of the Depart- 
ment at McGill Unncrsitj Physician-m-Chief and Directoi of the University Clinic 
at the Royal Victoria Hospital 


Dr Lowell Ashton Eif (Associate), formerly Instructor in Clinical Medicine, 
and Research Associate in the Crockei Radiation Laboiatory of the University of 
California, has accepted an appointment with Jeffeison Medical College of Phila- 
delphia, beginning with the Septenibei, 1941, term 


Dr William G Leainan, Ji , FA CP, Philadelphia, Pa, has been appointed 
clinical Associate Professor of Medicine at the Woman’s Medical College of Pennsyl- 
vania and Visiting Phjsician at the Philadelphia General Hospital 


Dr Samuel M Feinberg, F A C P , Chicago, 111 , has been elected to honorary 
membership in the Argentine Society for the Study of Allergy 


Dr William R Mathews, F A C P , Shreveport, La , has been elected President 
of the Louisiana Association of Pathologists 


The American Federation for Clinical Research was organized at Atlantic City, 
N J, May 5, 1941 Dr Maurice A Schnitker (Associate), Toledo, Ohio, was elected 
President, and Dr Thomas M Durant, F A C P , Philadelphia, Pa , Secretary- 
Treasurer 


Dr Logan Clendening, F A C P , Kansas City, Mo , spoke on “ Some Memorials 
of Medicine in America ” at a recent meeting of the Hollywood (Calif ) Academy 
of Medicine 


Dr Walter H Baer (Associate), Manteno, 111, has been elected President of the 
Illinois Psychiatric Society 


Dr Philip F Baibour, FA CP, Louisville, Ky, was one of the guests of tlie 
Union County Medical Society who recently conducted a pediatric conference at Mor- 
ganfield, Ky Dr Barbour discussed " Chronic Heart Disease ” and “ Diarrhea and 
Dysentery " 

Dr Maurice C Pincoffs, F A C P , Baltimore, Md , was elected one of the Vice 
Presidents of the Medical and Chirurgical Faculty of Maryland at its recent meeting 
in Baltimore 


Dr Walter Lincoln Palmer, F A C P , Chicago, 111 , spoke on “ Diagnosis and 
Treatment of Gastric Disease ” at the annual one-day clinic of the alumni of Wayne 
University College of Medicine 


Among the speakers at a conference on serology and syphilis control, held in 
An n Arbor, Mich , sponsored by the American Association of Industrial Physicians 
and Surgeons, the U S Public Health Service, and the American Social Hygiene 
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Association, were Dr George H Gehrmann, F A C P , Wilmington, Del , Dr Udo 
J Wile, F A C P , Ann Arbor, Mich , Dr Walter M Simpson, F A C P , Dayton, 
Ohio , Dr Otis L Anderson, F A C P , U S Public Health Service , and Dr Charles 
Walter Clarke, FACP, Caldwell, N J 


Dr John A McIntosh, FACP, San Antonio, has been elected one of the Vice 
Presidents of the Texas Neurological Society 


Dr Dolph L Curb, FACP, Houston, has been elected one of the Vice Presi- 
dents of the Texas Society of Gastro-Enterologists and Proctologists 


Dr Charles T Stone, FACP, Galveston, has been elected President of the 
Texas Heait Association, Dr William B Adamson, FACP, Abilene, Vice President, 
and Dr Victor E Schulze, FACP, San Angelo, was reelected Secretary 


Dr Carl J Wiggers, FACP, Cleveland, Ohio, received the honorary degree of 
Doctor of Science from the University of Michigan at the Commencement, June 21, 


1941 


The Washington State Medical Association held its 52nd Annual Meeting in 
Seattle, August 24-27, 1941 Among the speakers at this meeting were 

Dr Edwin G Bannick, FACP, Seattle — “ General Status of Chemotherapy ” , 
Dr Lester J Palmer, FACP, and Dr George D Capaccio (Associate), 
Seattle — ^“Present Day Insulins” 


Dr Andrew C Ivy, FACP, has been elected President of the Chicago Society 
of Internal Medicine Dr Harold C Lueth, FACP, Evanston, 111 , has been elected 
Vice President of the Society, and Dr Richard B Capps (Associate), Secretary- 
Treasurer 


Dr David P Barr, FACP, for a number of years Professor of Medicine at 
Washington University School of Medicine and Physician-in-Chief to the Barnes 
Hospital, St Louis, has been appointed Professor of Medicine and Physician in Chief 
to New York Hospital Dr Barr succeeds Dr Eugene F Du Bois, FACP, who has 
been made Professor of Physiologj' and Head of the Department of Physiology and 
Biophysics 


The 3rd biennial Rocky Mountain Medical Conference was held at Canyon Hotel, 
Yellowstone National Park, September 2-4, 1941 Among the speakers at this meeting 
were 

Dr Clarence M Hyland, FACP, Los Angeles, Calif — “Convalescent Human 
Serum Therapy , Scrum and Plasma as Blood Substitutes ” , 

Dr James G Carr, FACP, Chicago, 111 — " Clinical Diagnosis of Coronary 
Occlusion ” and “ Cardiac Irregularities and Paroxysmal Tachycardia ” 


The Connecticut State IMedical Society held its 17th Clinical Congress at New 
IIa\en, September 16-18, 1941 Among the guest speakers were. 
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Dr Irvme H Page (Associate), Indianapolis, Ind — “Hypertension”, 

Dr Samuel A Levine, F A C P , Boston, Mass — “ Modern Treatment of Con- 
gestne Heart Failure”, 

Dr Buvrill B Crohn, F A C P , New York, N Y — “ Diagnosis and Treatment of 
Bleeding from the Stomach ” 


The Medical Society of the State of Pennsylvania will hold its 91st Annual Ses- 
sion in Pittsburgh, Pa , October 6-9, 1941 The meeting will consist of morning 
geneial assemblies, round table conferences, afternoon section programs on Medicine, 
Surgery , E) e. Ear, Nose and Throat Diseases, Dermatology, Urology, Obstetrics and 
Gynecology, Pediatrics, and Clinical Laboratory Medicine, and scientific and tech- 
nical exlnbits All physicians, residents of Pennsylvania and of adjacent states who 
are members of, or are eligible to membership in, a county medical society, aie cordially 
invited to attend this meeting There is no registration fee 
Among the out-of-state guest speakers will be 

Dr Charles A Waters, F A C P , Baltimore, Md — “ Has Pieoperative Irradiation 
a Place in the Treatment of Renal Tumors >* ”, 

Dr Albert M Snell, F A C P , Rochester Minn — " Changing Conceptions of 
Portal Cirrhosis”, 

Dr Eduard J Stieglitz, F A C P , Garrett Park, Md — “ Problems of the Aging ” , 
Dr Charles A Doan, F A C P , Columbus, Ohio—" The More Common Blood 
Dyscrasias — ^Tlieir Diagnosis and Treatment” 


The Omaha Mid-West Qinical Society will hold its 9th Annual Assembly in 
Omaha, Nebr, October 27-31, 1941 Among the members of the College who will 
present papers at this meeting are Dr W Osier Abbott (Associate), Philadelphia, 
Pa , Dr S Bernard Wortis, F A C P , New York, N Y , Dr Byrl R Kirklm, 
F A C P , Rochester, Minn , and Dr Albert M Snell, F A C P , Rochester, Mmn 


Lt Commander Stanton Tice Allison, Medical Corps, U S N R (FACP) has 
been appointed chief of medicine, U S Naval Hospital, Brooklyn, N Y 


1942 Program of Intensive Postgraduate Courses Arranged by the 
American College of Physicians 

The Advisory Committee on Postgraduate Courses, with the approval of the 
Committee on Educational Policy and the Executive Committee of the College, an- 
nounces the following tentative program of postgraduate courses for the winter and 
spring of 1942 Some details are yet to be completed, but all the institutions mentioned 
have indicated a willingness to cooperate fully and many of the directors of courses are 
already outlining the courses and organizing their faculties 

This will be the fifth year of this activity by the College The courses are or- 
ganized especially for Fellows and Associates of the College, but where facilities are 
available, courses ivill be open to those with adequate preliminary training who are 
now preparing either to meet tlie requirements of membership in the College or certifi- 
cation by the American Board of Internal Medicine 

The courses are made available by the College to its members at minimum cost, 
because the College assumes full responsibility for promotion, advertising, printing and 
registration The tuition will be $2000 for each week All tuition fees are paid in 
bulk sum to die institution or director and faculty of each course Registrations will 
not be accepted until later in the year when the formal Post-graduate Bulletin and 
registration form have been distributed 
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The program courses has again been expanded to meet the growing popularity 
of these courses Some of the courses will be given during February and others, at 
more convenient centers, just preceding the Annual Session of die College at St Paul, 
Minn (April 20-24, 1942) 


Tentative Schedule of Coiuscs 

A General Medicine 

1 University of Minnesota Center for Continuation Study, Minneapolis 

C J Watson, M D , Professor of Medicine, Dii ectoi 
Two weeks, April 6-18, 1942 $40 00 

2 University of California Medical School and Stanford University School of 

Medicine, San Francisco 
Dnectors to be announced 
Two weeks, February 2-14, 1942 $40'00 

B Alletgy 

1 The Roosevelt Hospital, New York City 

Robert A Cooke, M D , Diiector 
Two weeks, February 2-14, 1942 $40 00 

2 Washington University School of Medicine and Barnes Hospital, St Louis 

Harry L Alexander, M D , Professor of Clinical Medicine, Du ectoi 
Two weeks, April 6-18, 1942 $40 00 

C Catdiovasctdai Diseases 

1 Peripheral Vascular Diseases 

Mayo Foundation, University of Minnesota, and Mayo Clinic, Rochester 
Edgai V Allen, M D , Associate Professor of Medicine, Dv ectoi 
Two weeks, April 6-18, 1942 $40 00 

2 Cardiovascular Disorders 

Massadiusetts General Hospital, Boston 
Paul D White, M D , Dv ecfor 
Two weeks, February 2-14, 1942 $40 00 

D Gastro-Intestinal Diseases 

1 University of Pennsylvania Graduate School of Medicine, Philadelphia 

Henry L Bockus, M D , Professor of Gastro-enterology, Director 
One week, February 2-7, 1942 $20 00 

2 University of Chicago, School of Medicine, Chicago 

Walter Palmer, M D , Associate Professor of Medicine, Dv ectoi 
Two weeks, April 6-18, 1942 $4000 

E Arthi itis and Rheumatisin 

Mayo Foundation, University of Minnesota, and Mayo Clinic, Rochestei 
Philip S Hench, M D , Associate Professor of Medicine, Dv ectoi 
One week, April 13-18, 1942 $2000 

Othei courses, including one in General Medicine of two weeks’ lengtli during 
February in’the East, and one in Tuberculosis of one week during April m the West, 
are under consideration, and announcements will be made later 
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MASS IMMUNIZATION AGAINST TYPHUS FEVER 

B} R E Dver. Senior Surgeon, U S Public Health Service f 

In the control of t}T)hus fe\ei we are faced with a problem presented by 
a disease which is transmitted in nature by two arthropod vectors of different 
genera The epidemiological picture, based as it is on the arthropod-host 
relationship and feeding habits of the vectors, is divided into two types 
One of these epidemiologic types, to which we usually refer as endemic 
typhus, IS determined b)' the life histoiy of the rat flea (Xeuopsylla cheopis) 
and the second, or epidemic type, by the life histor)^ of the body louse 
{Pcdicuhis CO) pons) 

The rat flea acquires its infection m nature by feeding upon typhus- 
infected rats As a result, this flea-boine, endemic, or murine typhus occurs 
especially in persons exposed on lat-infested premises and does not become 
epidemic except under conditions of heaA’}' rat and flea concentration The 
flea does not transmit this infection from man to man Endemic typhus is 
present o^el large sections of the soutliein states, and, recently, has invaded 
some of the more northern states of the middle west The incidence, although 
increasing, is yet relatively low, approximately 3,000 cases being recognized 
annually m this country It is theoretically possible that this flea-borne 
typhus may become epidemic m character tliiough the agency of the body 
louse That has appaiently not occuried in this country, possibly because 
body lice aie relatively rare in the sections where endemic t}phus is most 
prevalent, and because other factors seemingly necessary for typhus epidemic 
formation, such as war, famine, and concentrated human misery aie lacking 
Dependent as it is on a reservoii of typhus in the rodent population, the con- 
trol of the endemic form of the disease rests with the control of the rodent 
population and the use of a specific immunizing agent would be largely 
limited to protection of those exposed especially in food handling establish- 
ments, warehouses, and like establishments which are apt to maintain rat 
harbors 

♦Read at the Boston meeting of the American College of Plijsician, April 25, 1941 
t National Institute of Health, Bethesda, Maryland 

Copyright, 1941, bv The American College of Physicians . 
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An entirely different problem confionts us in the control of the epidemic 
or louse-borne type of typhus This form of the disease has its leservoir 
m man With die presence of body lice and a few cases of typhus, epidemics 
of the typhus may occur The seriousness of these epidemics is directly pro- 
portional to the misery of the population attacked In a well-organized 
population, with little overcrowding, louse-borne t37phus is readily controlled 
by delousmg measures and even without such measures would probably not 
cause the development of a typical typhus epidemic with the cases and deaths 
numbered by the thousands or by the millions as in Russia m the years 
1920-22 However, the factors which favor the development of large 
typhus epidemics are the same factors which disorganize civil governments — 
war, famine, and civil revolution Under such conditions civil organization 
breaks down and the carrying out of effective delousmg measures becomes 
impossible For this reason effoits have been made for many years by 
various workers to develop a vaccine With the present conditions m large 
sections of the world operating for the increase of human misery and 
wretchedness which are the companions of typhus epidemics this seems an 
opportune time to review what we know of typhus vaccines 

The search for a typhus vaccine has followed two general lines one has 
been based on the use of living virus, and the second has sought for the pro- 
duction of a killed vaccine The French investigators have almost uni- 
formly attempted to utilize the living agent as a vaccine while others have 
directed their efforts to the second method 

Live Virus Vaccines 

Attempts have been made by various workers to use the living agent as a 
vaccine In the first attempts epidemic stiains of virus were used as m 
Nicolle’s expel iments^ In these he was able to pioduce an immunity in 
volunteers using blood serum from infected monkeys or the brains of in- 
fected guinea pigs as a source of virus However, this did not prove a 
practicable method since the concentiation of the virus varies with the ani- 
mal and there is no feasible method of titiating that concentration prior to 
injection The same difficulty was encountered by investigators who tried 
to prepare mixtures in which the virus was paitially neutralized by con- 
valescent serum In vaccines of this sort there is always the danger of pro- 
ducing a typical, and possibly a sevcie, attack of the disease As a result 
attempts along this line wcie largely dropped until the discovery of the 
milder endemic oi murine type of the disease Since this discovery two 
groups of French investigators, one headed by Laigi et,-’ the second by 
Blanc,”’ ^ have done a great deal of \%ork with live vaccines made from murine 
typhus strains There is little, if any, difference in the principles involved 
in the work of these tw’o groups, the variations being in the technics used 
Laigret and his colleagues used a strain of endemic typhus and made 
preparations from the brains of typhus-infected guinea pigs The etiologic 
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agent was found by them to retain its mfectivity for more than three months 
if dried m egg } oik and stored at low tempeiatures To modify the seventy 
of the reaction they suspended this bram-egg yolk pieparation in olive oil 
shortly befoie inoculating human beings Recent work of Laigret and 
Durand has suggested that the infection in mice is somewhat more stable as 
regards viiulence than the infection in guinea pigs and, fuither, that there is 
an increase m viiulence for this species when passed by mtiacerebral inocula- 
tion This suggests the possibility of the development of a fixed virus 

The second group attempting to utilize living material has employed first 
the tunica of guinea pigs infected witli murine typhus and, more recently, 
tlie excreta of typhus-infected fleas Blanc and his associates originally 
used a suspension of macerated guinea pig tunica taken shortly befoie the 
time of inoculation of subjects To modify the severity of the infection they 
diluted the material 2,000 times and added stei ile ox-bile to equal 5 per cent 
of the volume The mixture was then allowed to stand for IS minutes 
before use as a vaccine One objection to this method was the difficulties 
encounteied in preparing the vaccine shortly befoie use This particular 
difficulty has been obviated by the more recent work of Blanc and Baltazard 
in which they have employed the excreta of typhus-infected fleas as a source 
of virus They have found that when such excreta are dried the infection 
remains viable for approximately two years Ox-bile is used as a medium 
for suspension just prior to inoculation, as was their method with the guinea 
pig tunica preparations 

Other investigatoi s have attempted to produce mild typhus infections for 
the purpose of immunization by feeding infected material (Nicolle®) or by 
the instillation of such material on the conjunctivae (Sparrow ®) In 
Nicolle’s experiments he succeeded in producing mild but irregular infections 
in monkeys by feeding them the brains of infected guinea pigs Sparrow 
used human volunteers and reported the production of a mild infection with 
subsequent immunity 

The laboratory experiments with the various modifications of live virus 
apparently justify the conclusion that an immunity can be established by this 
method We can assume at least that living vaccines will produce a certain 
degree of immunity if infection with typhus follows the inoculation The 
concentration of the infection in these vaccines is certainly so low that it 
can hardly be expected to produce an immunity without actual infection 
The difficulties attendant upon these methods are inherent from the lack of a 
practical method of titiating the virulence of the vaccine or the resistance of 
the subject 

It is stated (Gaud m the reports on the vaccination of two million or 
more residents of North Africa that the reactions produced in natives are 
mild Apparently the vaccination of Europeans is often followed by more 
severe reactions than usually seen m natives This pioved true in the only 
instance in which the use of live vaccine has been reported for the Western 
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hemisphere The reports on the protection afforded the natives of North 
Africa against subsequent attacks of typhus are difficult to analyze since 
apparently no unvaccmated control group was set up, nor is it clear that 
those giving history of a previous attack of typhus were excluded from the 
experiment 

To summarize the work on live vaccines it may be stated that they prob- 
ably produce an immunity commensuiate with the severity of the reaction 
and that this immunity would be sufficient to aid materially m the control of 
a typhus epidemic The reactions reported make it inadvisable to use such 
vaccine for the protection of Euiopeans or Americans if some safer method 
can be found 

Killed Vaccines 

Before the successful cultivation of nckettsiae in tissue cultures the only 
sources of infected material from which a killed vaccine might be made were 
infected animals and infected arthropods, at that time — lice The first at- 
tempts were made with infected animal tissues in which the infection was 
killed by heat or by some chemical It was found that such pieparations, 
made from tissues of animals infected by intrapentoneal inoculation, pro- 
duced no immunity, probably due to the low concentration of virus in the 
animal tissues Zinsser “ succeeded in increasing the numbei of nckettsiae 
in rats by first injecting them with benzol and olive oil Later he used vita- 
min-deficient guinea pigs or rats which had received preliminary roentgen- 
ray treatment Ridtettsiae weie harvested from the peritoneal cavities 
of these animals and killed with foimol Suspensions of these killed rickett- 
siae were shown to pioduce immunity m guinea pigs and also in human 
volunteers (Varela^-) The difficulties encountered m the production of 
nckettsiae by this method, although less than those encountered in the Weigl 
method (infra) did not give a great deal of encouragement in the problem 
of pioducing vaccine for mass immunization A further step in the use of 
animals as a culture medium for nckettsiae was made by Castaneda He 
was able to produce laige numbers of nckettsiae by the intranasal inoculation 
of rats and mice with infectious material from a strain of endemic viius 
Such inoculations produced a rickettsial pneumonia in which the lungs of the 
animals showed great numbers of the organisms Castaneda found that 
foimalmized suspensions of these nckettsiae would protect guinea pigs and 
human volunteers against infectious doses of the homologous strain 
Durand and associates haie showni that Castaneda’s method is appli- 
cable to epidemic strains Tins method, though not without risk to the 
personnel of the manufacturing laboratory, is feasible for large-scale pro- 
duction of laccine 

A 'second method of \accine production utilized the intestines of the body 
louse as a living culture medium for the production of nckettsiae Da 
Rocha-Lima.’'' noting that the concentration of \irus m infected lice was 
higher than in human blood, used carbolized suspensions of naturally infected 



■MAbS IMMUNIZATION AGAINST TYPHUS I'EVER 


633 


lice to protect guinea pigs Since he lelied on lice infected by feeding on 
cases of tjpluis, the possibilities of vaccine production by this method were 
Aery limited HowcAcr, tno }eais later WeigP" developed a technic for 
inoculating lice per icctum with suspensions of rickettsiae BieinP® used 
Weigl’s technic for the inoculation of lice and made a carbolized suspension 
of the infected louse intestines He found that such suspensions afforded 
protection to guinea jugs The technic of this method was impioved fuither 
and has been used for the production of vaccine for human inoculations on a 
surprising!}' large scale Biiefl}, the Weigl method of vaccine production 
requires the injection of lice pei i ectum with suspensions of i ickettsiae The 
lice are then fed on immune indi\iduals to secuie multiplication of the 
rickettsiae This period of feeding is followed by dissection of the lice and 
the remoAal of the intestines These intestines, tntuiated in carbolized salt 
solution, constitute the laccine Roughly, it lequiies the intestines of 100 
lice for enough vaccine to vaccinate one peison Weigl’s vaccine has been 
used pi obably as extensively as the supply permitted and has apparently given 
a good degree of immunity against the disease One report by Weigl may 
be cited in uhich he states that of 2755 peisons inoculated none developed 
tjqjhus although all were later exposed There are reports of cases where 
vaccinated individuals subsequently developed typhus, usually reported as 
mild, or modified, but on the whole it is the general opinion that Weigl’s 
vaccine produces an immunity sufficient to contiol epidemics but probably 
neither an absolute nor a peimanent immunity When one considers the 
number of vaccinations necessaiy to immunize any large section of the 
population it becomes apparent that Weigl’s method of preparation is too 
cumbersome to permit manufacture in sufficient quantities However, 
enough of this vaccine probably could be produced to piotect doctors, nurses, 
and orderlies engaged m the care of typhus cases during epidemics 

One other method has been dcA'eloped for the cultivation of large numbers 
of 1 ickettsiae in the production of vaccine This method had its beginning 
in Nigg’s success m cultivating rickettsiae in tissue cultures Khgler next 
cultivated a European typhus virus by using guinea pig tunica in normal 
saline and reported the protection of guinea pigs with a foimalmized emul- 
sion of these cultures This was confirmed by Bengtson -- who used Mait- 
land’s medium as a base Zinsser •® improved on this method by using a 
specially ■prepai ed agai on which the infected animal tissue was spread At 
first Zinsser used material from guinea pigs as a source of inoculum but 
later, after the successful work of Barykme and of Cox m cultivating 
large numbers of rickettsiae in the yolk sac of the developing chick embryo 
he used similar cultures as a soui ce for his inoculum 

Liu,“ using Zinsser’s method, repoi ted an increase in the agglutinins for 
Proteus OXin in inoculated individuals 

The Cox method of vaccine preparation is briefly as follows Fertile 
eggs are incubated six to seven days, the inoculum is then injected into the 
yolk sac through a small* hole in the air-sac end of the egg with a 1% inch 
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21-gauge needle The eggs are then incubated until death of the embryo 
which usually occurs m five to seven days The tissues are removed, washed 
m saline, pooled, and ground with alundum The mixture is made up to a 
10 per cent suspension, of saline containing formalin Cox has shown tliat 
such a vaccine, made with an European strain of typhus, will effectively 
protect guinea pigs against the homologous strain 

Tchang,"^ using the Cox method with a “ Chinese ” strain of typhus virus, 
confirmed Cox’s results on the production of immunity m guinea pigs He 
stated further that 40 persons had been inoculated with this vaccine m Peking 
and that the final results would be reported later 

Kurotchkm and Wyckoff made a comparative study of the Zinsser and 
Cox methods of vaccine production and found tliat the Cox vaccine was at 
least as effective an immunizing agent as the Zinsser vaccine and that this 
method gave also a more satisfactory answer to the question of cost and ease 
of quantity production 

Summary 

Aside from vaccines made from living infectious material there are three 
methods of typhus vaccine production available Weigl’s louse intestine vac- 
cine, Castaneda’s mouse or rat lung vaccine, and Cox’s yolk-sac vaccine 
Zinsser’s final method is apparently a modification of the Cox technic, is 
somewhat more difficult to prepare, and apparently does not produce any 
better immunity in guinea pigs Weigl’s vaccine, although it seems to 
produce a good degree of immunity, is too cumbersome for large scale pro- 
duction The two remaining vaccines, those of Castaneda and of Cox, can 
be produced in quantity and, from available results on animals, give promise 
of producing an immunity in man Experimentally, Castaneda’s vaccine has 
been shown to protect man against subsequent inoculation with infectious 
material The final answer on both vaccines awaits their use under con- 
trolled conditions in the piesence of a typhus epidemic Neither of these 
vaccines has been tried out adequately under such conditions although vac- 
cine pi epared by the Cox method is now on trial, m various countries where 
there is danger of epidemic typhus — ^Roumania, Hungary, Spam and China 

REFERENCES 

1 Nicollf, C L’lmmunite ct rimmunisation centre le typhus exanthematique Position 

et etat actuel de Ja question, Rei d’lmmunol, 1935, i, 9-36 

2 Laigret, J , and Durand, R Technique de la desiccation ct de I’cnrobage du virus 

tjphique murin, Arch Inst Pasteur de Tunis, 1936, xxv, 82-88 

3 Laigret, J, ct al La ^acclnatlon contre Ic typhus exanthematique cn Tunisic, Bull 

Office internat d’hyg publ , 1938, xxx, 308-316 

4 Laigrft, j . and Durand, R iModification de I’activite pathogenc de deux souches de 

Mrus typhiqucs niurins entretenues par passages sur les souris blanches, Compt rend 

Acad d SCI, 1939, ccmii, 673-675 

5 Laigret, J , and Durand, R La \accination contre Ic typhus exanthematique Nouvcllc 

technique de preparation du vaccm cmploi dcs cerveaux de souris. Bull Acad Med, 

1939, cxNii, 84-89 (Abstract), Bull Soc Patli Exot, 1939, xx\n, 735-751 



MASS IMMUNIZATION AGAINST TYPHUS FEVER 


635 


6 Blanc, G, and Baltazard, M Rcchcrchcs sur la duiee de rimmunite conferee a 

rhommc par rmfcction febrile on inapparcnte de typhus munn, Compt rend Acad d 
SCI , 1939, ccix, 419-420 

7 Blanc, G , and Baltazard, M Bull Acad Med , 1937, cxvin, 116 Vaccination contre 

Ic tjphus cxanthcmatiquc par Mrus sec de typhus munn provenant de puces infectees, 
Compt rend Acad d sci, 1938, ccvii, 547-548 Recherches sur la duree de rim- 
munite conferee a I’homme par I’lnfection febrile ou inapparente de typhus munn, Ibid , 

1939, ccix, 419-420 

8 Nicollf, C , et al Compt rend Acad d sci , 1933, cxcvii, 1709 

9 Sparrow, H , and MARrsciiAL, P Essais d’lmmunisation de I’homme par voie oculaire 

avec Ics nckcttsics du Mrus munn I de Tunis, Bull Acad Med, 1938, cxix, 140-145 

10 Gaud, M La vaccination contrc le typhus par la methode de G Blanc au cours de 

I’epidemie de 1937 au Maroc, Bull Office Internat d'hyg publ, 1938, xxx, 298- 
307 and 2751-2758 

11 Zinsser, H, and Ruiz Castaneda, M Further experiments m typhus fever, infection 

with washed Mexican Rickettsiae and immunity to European typhus, Jr Exper Med , 
1930, 111, 865-871 Studies on typhus fever, active immunization against typhus fever 
with formahnized virus. Ibid , 1931, liii, 325-331 
ZiNSSFR, H , and Seastone, C V , Jh Studies on typhus fever , reduction of resistance 
by diet deficiency. Ibid, 1931, Im, 333-338 Studies on typhus fever, active immuniza- 
tion against Mexican typhus fever with dead virus. Ibid, 1931, liii, 493-497 Studies 
on typhus fever, on serum reactions of Mexican and European typhus Rickettsia, 
Ibid, 1932, Ivi, 455-567 Studies on typhus fever, further experiments on active im- 
munization against typhus fever with killed Rickettsia, Ibid , 1933, Ivii, 381-390 

12 Varela, G, et al Actne immunization against Tunisian typhus fever with Mexican 

tj phus vaccine, Proc Soc Exper Biol and Med , 1932, xxx, 206-209 

13 Castaneda, M R Experimental pneumonia produced by typhus Rickettsiae, Am Jr 

Path, 1939, XV, 467-476 

14 Durand, P , and Sparrow, H Inoculation pulmonaire des virus typhiques et boutonneux, 

Compt rend Acad d sci , 1940, ccx, 420-422 

15 Durand, P , and Giroud, P Essais de vaccination contre le typhus historique au moyen 

de rickettsias tuees par le formol (souclies pulmonaircs) , Compt rend Acad d sci, 

1940, ccx, 493-496 

16 DA Rocha Lima, H Schutzimpfungsversuche gegen Fleckfieber, Munchen med 

Wchnschr, 1918, Ixv, 1454-1456 

17 Weigl, R Ueber aktive Fleckfiebenmmunitat, Med Khn, 1924, xx, 1046-1049 Unter- 

suchungen und Expenmente an Fleckfieberlauscn Die Technik der Rikettsia- 
Forschung, Beitr z Klin d Infektionskr Wurzb, 1919-1920, viii, 353-376 

18 Breinl, F Studies on typhus virus in the louse, Jr Infect Dis , 1924, xxxiv, 1-12 

19 Weigl, R Arch Inst Past de Tunis, 1933, xxn, 315 

20 Nigg, C , and Landsteiner, K Proc Soc Exper Biol and Med , 1930, xxviii, 3 Note 

on cultivation of typhus fever Rickettsia, Ibid, 1932, xxix, 1291 

21 Kligler, I J , et al Proc Soc Exper Bio! and Med , 1933, xxxi, 349 

Kligler, I J, and Levine, S Immunization of monkeys and humans with formolized 
tissue cultures of Typhus rickettsia, Trans Roy Soc Trop Med and Hyg, 1938, 
xxxii, 93-98 

22 Bengtson, I A Cultivation of rickettsiae of endemic (murine) and epidemic (Eu- 

ropean) typhus fever m vitro, Pub Health Rep , 1937, In, 1336-1340 

23 Zinsser, H , et al Further studies of agar-slant tissue cultures of typhus Rickettsiae, 

Proc Soc Exper Biol and Med, 1938, xxxviii, 285-288 Nouvelles methodes de 
culture de Rickettsiae du typhus a propos de la production de vaccins, Compt rend 
Soc d biol, 1938, ccxxvu, 229-232 Study of Rickettsiae grown on agar tissue cul- 
tures, Jr Exper Med , 1939, Ixix, 179-190 



636 


R E DYER 


24 Barykine, W , et al Nouvelle methode de culture du virus du typhus exanthematique, 

Bull Office Internat d’hyg publ, 1938, xxx, 326-331 

25 Cox, HR Use of yolk sac of developing chick embryo as medium foi growing Rickett- 

siae of Rocky Mountain spotted fever and typhus groups. Pub Health Rep, 1938, 
lin, 2241-2247 

26 Liu, P Y, and Zia, S H Weil Felix reaction following typhus vaccination, Chinese 

Med Jr, Supp 3, 1940, 487-494 

27 Tchang, J, and Mathews, G B Anti-typhus vaccine prepared from Rickettsia 

piowasekt cultivated in yolk sac of developing chick embryo, Chinese Med Jr, 1940, 
Iviii, 440-445 

28 Kurotchkin, T J , and Wyckoff, R W G Immunizing value of rickettsial vaccines, 

Proc Soc Exper Biol and Med, 1941, xlvi, 223-228 



CEREBRAL EMBOLISM IN MITRAL STENOSIS’* 


By Alfred W Harris. M D , Dallas, Tcras and Samuel A Levine, M D , 

F A C P , Boston, Mossachusetts 

There has been little investigation of the exact type of cardiac patient 
^^ho IS most like!} to develop cerebial embolism Likewise little attention 
has been paid to the immediate mortality and subsequent developments of 
such a cerebral complication The purpose of this study is to analyze the 
data available in a gioup of cases of initial stenosis that had clinical evidence 
of cerebral embolism It is not the purpose to investigate cerebral embolism 
that occurs as a part of bacteiial endocarditis nor is it our purpose to study 
the dislodgement of uninfected mural thrombi such as may appear following 
coronal y thiombosis with myocaidial mfaiction * The lattei problem has 
been studied recently ^ and it was emphasized that sudden hemiplegia or 
so-called apoplectic strokes occurring m patients without hypertension are 
often misdiagnosed as instances of cerebral hemorrhage when m fact they 
are the result of embolism from a left ventiiculai mural thrombus after 
myocai dial infarction 

In this present investigation cases were included only if there was clear 
cut evidence of mitral stenosis and clinical reason to believe that a rupture 
of a cerebral vessel had not occurred It was not always possible to be cer- 
tain of this latter point but in young oi middle aged patients with little or 
no elevation of blood pressure we have assumed that a sudden cerebral acci- 
dent nas due to embolism The validity of this assumption was enhanced 
by the fact that many of the cases showed evidence of embolism in other parts 
of the body and that about 25 per cent of the fatal cases were confirmed by 
postinoitem examination As evidence of gross cerebral accident only 
those cases were included in which sudden obvious paralysis occurred of one 
or more limbs, oi of the face In this way 48 cases were accumulated from 
the records of the Peter Bent Biigham Hospital and 24 cases from the 
private practice of one of us 

This survey was prompted by the clinical observation that many cases ot 
mitral stenosis have a sudden cerebral embolism while otherwise in a fair 
state of cardiac compensation It seemed that the typical case was one m 
which paralysis occurred suddenly at a time when there was no complaint of 
dyspnea and the patient was able to he flat in bed, and had been ambulatory 
In fact, it also seemed that after gross congestive failure had developed in 
patients with advanced mitral stenosis, although they might be observed over 
the course of years, cerebral embolism or hemiplegia was uncommon It is 
well known that there are other antagonisms in clinical medicine in which the 

* Received for publication June 29, 1940 
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presence of one type of condition makes it unlikely that another will develop ^ 
An example of this is the rarity of angina pectoris m the presence of per- 
sistent auricular fibrillation “ or the infrequency of the development of 
subacute bacterial endocarditis aftei congestive failure has taken place 

Of the 72 cases of mitral stenosis and cerebral embolism m this study, 
there were 26 males and 46 females This is a slightly lower predominance 
of the female sex than occurs with mitral stenosis m general ® The average 
age of the entire group was 42 7 years, the range being from 18 to 65 years 
Eighteen of the total number had hypertension and 54 did not The average 
level of the hypertensives was 171 mm of Hg systolic and 97 diastolic, the 
range being 155/75 to 230/130 Auriculai fibrillation was present m 55 
cases or 76 4 per cent of the series,/ Of these only three were transient 
fibnllators, m the others the airh)'tlimia was permanent Although the 
exact time of onset of auricular fibrillation preceding the ceiebral episode 
could not be ascertained m all cases, some data beaiing on the point were 
available Of the 55 cases of mitral stenosis and auricular fibrillation, m 26 
instances persistent fibrillation was known to be present for vaiying times 
before the development of the embolism Obviously the arrhythmia may well 
have been present for some time before the first observation The duiation 
of the observed fibrillation ranged from three days to nine years, with an 
average of 22 months There were four instances in which it was known that 
the irregularity had been piesent no longer than 28, 14, 14, and three days 
We have the impression that the cei ebral accident is apt to occur during the 
early weeks or months after the onset of persistent auricular fibrillation 
In a small number of instances, five, where the fibnllatmg state revel ted to a 
normal rhythm either spontaneously or following qumidine therapy, em- 
bolism took place within a few hours oi a day or two after i egulai ization of 
the beat had taken place ’’ 

It IS noteworthy that in 17 instances (23 6 per cent) the ihythm was 
regular at the time the cerebial accident occurred and as far as could be 
ascertained fibrillation of the auricles had not taken place in the past As 
would be expected the average age of the “ regular ” group was 3 9 years 
less than that of the “ fibnllators ” Foi some unexplained reason there was 
only one male among the 17 regular cases 

*When such a close relationship exists between a reversion to normal rhythm and 
development of embolism, it seems difficult to assume that the two events are coincidental <*• lo 
11 , 1 ., II it has been claimed that embolism occurs as readily in hbrillating hearts on 
digitalis as on quinidine therapy This conclusion not only seems untrue but the statistical 
CMdcnce offered to support it contains an obvious arithmetical error Tlie fact that the 
same number of emboli occur in a consecutne group of patients with auiicular iibrillation on 
quimdinc therapj as in a control group on digitalis therapy cannot be interpreted in the 
sense that the two drugs arc cquallj blamew’orthy The average administration of digitalis 
in the control group continued o\er one or Uvo years, w'hereas the quimdinc w'as given only 
for sc\cral dajs Expressed in other words, during 50,000 dajs of digitalis administration, 
two emboli maj base occurred, while during but 500 days’ use of quimdinc tw'o emboh also 
occurred There can be no doubt tint if a patient is fibrillating, is gi\cn quimdinc, and 
within two or three dajs the heart rhj'thm becomes regular and a hemiplegia develops, the 
drug is the cause of the disaster It is not inferred that embolism cannot occur in long- 
standing cases of fibrillation In fact there was one instance in the group herein reported 
in which embolism took place nine jears after the known onset of this arrhjthmia 
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An attempt was made to learn something about the progress of the 
paralysis that occmied m these cases Unfortunately the data available 
did not include sufficient details to enable one to draw accurate estimates 
It did seem fan ly clear, however, that when improvement occurred, most of 
it was manifest within one month In the lecovered cases available for 
study, it was found that appioximatety one-thir d of the group with focal 
motor palsies demonstrated sbght recovery of function in one year , whereas 
the remaining two-thiids showed no change Despite the poor motor re- 
covery, relatively few patients were bedndden after the embolism In con- 
trast to the poor prognosis for recover}' of function m those with motor 
palsies of the extremities or face, clearing of speech disturbances occurred in 
practically all the patients who survived the embolism 

Cases in this study were also anatyzed fiom the point of view of the 
presence or absence of congestive heart failure at the time of the cerebral 
embolism We used as evidence of heart failure the presence of rales or 
fluid in the chest, engoiged liver or peripheral pitting edema Simple dysp- 
nea without objective signs of congestion was not accepted as evidence of 
failure for purposes of this study Although this is an artificial division it 
enabled us to compare those cases that were ambulatory and in a fair degree 
of cardiac compensation with those whose disease was more advanced In 
this sense there were 49 without and 23 with heart failure It is obvious that 
there is a time factor m the development of cerebral embolism from a left 
auricular mural thrombus and that it may be looked upon as an accident of 
heart disease It is also cleai that patients have mitral stenosis a much 
longer time without heart failure than with failure If auricular thrombi 
develop early m tlie progress of rheumatic disease there would naturally be a 
longer opportunity for embolism to develop during the compensated than 
during the decompensated state The difficulty is that the exact time that 
mural thrombosis develops m the course of mitral stenosis is not known 
There is no method of predicting its presence except when embolic manifes- 
tations result The large number of cases with a regular rhythm emphasizes 
the fact that auiicular mural thiombosis does not require auricular fibrillation 
for its development in the presence of mitral steiiSsis In fact one wonders 
whether auricular fibrillation has much additional impoitance in influencing 
thrombus formation However, it is quite likely that dilatation of the 
auricles and diminished motion of the walls are factois It is possible also 
that active carditis with injury to the endothelial lining may play a role in 
the formation of these clots 

An analysis was made of the effect of the presence of hypertension, and 
of the regularity or ii regularity of the cardiac mechanism, and of heart 
failure on tlie subsequent course of events following cerebral embolism In 
the entire series of 72 cases, there were 24 deaths occurring within a few 
days or a few weeks following the accident This means that there is a 33 
per cent immediate mortality in the average case of mitral stenosis that has 
cerebral embolism The average time of death after the embolism was 4 3 
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days In these cases it seemed fairly clear that embolic phenomena were the 
direct precipitating causes of the fatality Fifteen additional cases died at 
varying times from one month to seven years following the accident, the 
average duration of survival in this group being 13 2 months This indi- 
cates that after surviving the initial insult of a ceiebral embolus these cases 
do not live on the average much longer than one year 

Among theJLS-bypertensive cases, there were six immediate fatalities and 
four patients died subsequently, with an average period of J^9^months of 
survival In the 54 non-hypertensives , there weie 18 immediate fatalities, 
and the average survival period of the 11 known to have died subsequently 
was 10 6 months Thus it is clear that the pressure level has no influence on 
the immediate mortality m these cases The greater survival period among 
the hypertensives is m accord with a previous study in which it was found 
that hypertension acts beneficially in cases of mitral stenosis ^ The average 
age at the time of embolism in the hypei tensive group wa s 47 5 veax s. while 
that 111 the non-hypertensives was 41 0 years Heart failure was somewhat 
more frequent in the hypertensives than m those with normal pressure, i e , 
nine out of 18 in contrast to 14 out of 54 Likewise auricular fibrillation was 
more common in the former group, i e , 16 out of 18 in contrast to 39 out of 
54 It seems therefore that patients with mitral stenosis and cerebral em- 
bolism who have hypertension are apt to be oldei , to have auricular fibi illa- 
tion, to have congestive failure, and aie likely to survive foi a longer period 
than those not having hypertension 

A similar analysis was made of the role that auiicular fibrillation might 
play m the progress of these cases Of the entire 72 patients, 55 had 
auricular fibrillation and 17 had regular rhythm Among the former 
there were 31 females and 24 males, whereas among the latter there were 
16 females and only one male The average age of the fibiillatois was 43 5 
years and of the non-fibnllators 39 6 yeais There were 17 immediate 
fatalities among the formei, and in the 14 of those dying subsequently the 
average survival period was 10 7 months In the non-fibnllators, there were 
seven immediate fatalities and the onl} one known to have died subsequently 
lived four years There was a greater incidence of hypertension among the 
fibrillators with mitral stenosis than in those with regular ihythm, there 
being 16 out of 55 in contiast to two out of 17 Similarly congestive failure 
was more common with (19 cases) than without auiicular fibrillation (4 
cases) It folloAvs fiom the above survey that cases of mitral stenosis and 
cerebral embolism that ha\e a regular rhythm are overwhelniingl}' of the 
female sex, that the fibrillators are older, ha\e hypertension and congestive 
failure more frequently, but that the danger of an immediate fatality is not 
particularly influenced b> the rhythm of the heart 

The last point that was investigated was the role that congestive heart 
failure might be pla^ ing in these cases In the entire series of 72 cases, 23 
had congcsti\e failure and 49 had no failure The average age of the two 
gioups was 43 1 \ears and 42 3 \ears respectively There was a much 
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greater immediate moitahty among those with heart failure, le, 12 out 
of 23 cases as compaied to 12 out of 49 cases without failure The survival 
period of the six cases m the formei group averaged 12 months and of the 
nine cases m the lattei group a^elaged 14 months As noted above hyper- 
tension was piesent moie fiequently in those with failuie than m those who 
were compensated It is of some interest that in all foui instances where 
the rh}thm was regular and congestive failure was present, “immediate 
mortalities “ occurred, whereas in 13 legular cases without failuie only four 
died The obvious inference from the above data is that the presence of 
heart failure makes the immediate outlook more grave when cerebral em- 
bolism occuis hi cases of mitral stenosis, especially when the rhythm is 
regular 

Discussion 

Sterile peripheral emboli m cases of mitral stenosis occur as a result of 
dislodgement of bits of thrombi that are present m the left auricular wall 
There is no known method of detecting the existence of mural thrombi until 
peripheral embolism takes place Furthermore, there is no definite infor- 
mation that would enable us to estimate when mural thrombosis occurs on 
the auricular walls and therefore how soon aftei its formation embolism is 
most likely to result 

The similar problem concerning mural thrombosis m the ventiicular 
cavity is much more clearly understood Here the mam cause is coronary 
thrombosis and ventricular infarction, the onset of which can be clearly 
defined It is known that in the great majority of instances embolism from 
a ventricular thrombus takes place from a few days to a few weeks after the 
formation of the thrombus and only raiely months or years later One can- 
not draw a close analogy between the possibilities that obtain when thrombi 
are present in the ventricles and m the auricles In the former case the 
thrombi are apt to be very large and the ventiicular contractions and move- 
ments very vigorous In the auricles the thrombi are quite small and the 
contractions are comparatively weak In fact t^e are crevices in the 
auricular appendages where the blood flow must/e very sluggish and when 
auricular fibrillation is present there must be tactically no contractions of 
the auricular wall Furthermore, the rate of blood flow is different m the 
two chambers Slowing of the blood stream is more conducive to the for- 
mation of clots whereas acceleration of the stream would tend to dislodge 
them For these reasons the auricles, where the current is slow, should be 
the favorite site for the formation of tlirombi However, once such thrombi 
are present in the auricles, it is likely that they may remain silent a long time 
Just the reverse set of circumstances exist in the ventricles 

It is clear from the above that the factors for the formation and dis- 
agement of thrombi m tlie auricles are numerous and difficult to analyze 
The effect of auricular fibi illation, for instance, is open to some speculation 
It is generally assumed that this arrhythmia enhances the likelihood of 
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, thrombosis and embolism The proof of this assumption is questionable' 
/ From this study it is evident that the average age of the cases that had 
auricular fibrillation and cerebral embolism was 3 9 years greater than those 
with regular rhythm There was, tlierefore, a much longer period of time 
during which embolism could take place among the irregular than the 
regular cases One might infer that it was not because of this arrhythmia 
but rather because of the increasing age and the longer period of time, that 
so many of tlie cases had auricular fibrillation Furthermore, the large 
number of instances of embolism with regular rhythm indicates that thrombi 
can readily form in the auricles without fibrillation, and possibly even in those 
cases with fibrillation the thrombi may have formed earlier when the auricles 
were contracting normally 

Another unknown factor in the foimation of auricular thrombi is the 
role of acute rheumatic carditis with the possible involvement of the endo- 
cardium Because of the difficulty of detecting the presence oi development 
of the thrombus until embolism results, it is difficult to ascertain the pait 
played by infection and inflammation in this problem Only when more is 
known about the mechanism of auricular tlirombosis will it be possible to 
attempt methods of prevention such as the recent introduction of the use of 
heparin might afford 

Summary 

Seventy-two cases of mitral stenosis in which cerebral embolism oc- 
curred were studied 

There were 26 males and 46 females The aveiage age was 42 7 years 

There were 24 “ immediate fatalities ” among the entire 72 cases, i e , 
33 per cent mortality The aveiage peiiod of survival of the 15 cases that 
died subsequently was 13 2 months 

Hypertension was present in 18 of the 72 cases Hypertension had no 
effect on the “ immediate mortality ” but the survival period of those who re- 
covered was distinctly longer (19 7 months) The average age of the hyper- 
tensives was 47 5 years and of the non-hypertensives 41 0 years Heart 
failuie and auricular fibrillation were more common in the hj^pertensive 
gro6p 

I Auricular fibrillation was present in 55 cases and regular rhythm in 17 
cases Among the lattei there was only one male The aveiage duration 
of auricular fibrillation before embolism was 22 months In five instances 
ceretjral einbohsiti- OLLUued a few hours or a day or two aftei reversion to 
normal rh}thm The average age of the fibnllators was 43 5 years and of 
those with regular rhythm 39 6 years Tlie “ immediate mortality ” and the 
sur\ i\ al period of those reco\ ermg from embolism wei e not influenced ma- 
terially by the presence of auricular fibrillation, despite the fact that h3'per- 
tension and congestne failure were more common in this group 

There A\ere 23 with and 49 without congestive heart failure The 
former had a much greater "immediate moitality" (53 per cent as com- 
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pared to 24 per cent) In all four cases of congestive failure Avith regular 
rhythm “ immediate fatalities ” occurred, Avhile among 13 regular cases 
without failure, only four died 

The prognosis for recovery of motoi function after embolism was poor 
Speech disturbance, however, cleared m practically ill cases 

It seems that cerebral embolism is more likely to occur m cases of mitral 
stenosis that have very little objective evidence of congestive heart failure 
and is less apt to develop in those who are bedridden with advanced failure 
Cerebral embolism occuis more frequently m compensated than in de- 
compensated cases of mitral stenosis because the former state lasts longer 
than the latter 
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ULMONARY INFARCTION IN HEART DISEASE 


Laurence E Hines, M D , F A C P , and Jordan T Hunt, M D , 

I Chicago, Illinois 

JiaE pathological changes of pulmonary infarction were known to Laen- 
nec, l^ut he failed to recognize the relationship between embolism and in- 
farctiOT and called the condition “ puhiionary apoplexy ” Later, m 1856, 
Vircho^ pointed out the role of the embolus as the cause of lung infarcts 
Over a^riod of many yeais numerous clinical, pathological, and experi- 
mental studies have established an accepted anatomical and clinical picture 
for pulmonary infarction The typical pathological appearance of the lesion 
cannpt be disputed The necessary role of impaired pulmonary circulation 
iji't^e development of the disease is also well established The well known 
"clinical syndrome seems sufficiently clear and generally is adequate to make 
the diagnosis of moderate-sized lesions which have been induced by emboli 
from surgical phlebitis Observations at the necropsy table, however, have 
shown that patients with non-surgical diseases, like heart disease, frequently 
have extensive infarction of the lung that was not discovered during life 
This fact stimulated the present survey of necropsy and clinical records from 
the Department of Pathology of Northwestern University, made available 
through the courtesy of Dr James P Simonds The material was particu- 
larly well suited to a study of this kind because the recbids were compiled 
from four hospitals which represented such types as the large charity hos- 
pital, the private teaching hospital and one not affiliated with a university 

Results 

The survey covering 1311 necropsies performed in a six-year period 
revealed 101 cases with gross pulmonary infarction The incidence (7 7 per 
cent) IS similar to that reported by othei s An extensive review by Hosai * 
revealed an incidence which varied fiom 0 65 per cent to 14 5 per cent 

Heart disease, the principal cause of death in 234 cases, was accom- 
panied by gross pulmonary infarction 81 times (35 pei cent), and yet a 
clinical diagnosis of pulmonary infarction was made only twice This 
striking diagnostic failure prompted an analysis of the clinical symptoms and 
signs presented by these patients As controls the patients with heart dis- 
ease having no infarction were similarly analyzed The results, compared 
m the tables, at once explain the high incidence of diagnostic failures 
S>niptoms thought of as characteristic of pulmonary infarction can also be 
explained as sjmptoms of heart failure Patients presenting symptoms of 
hemoptjsis, pleural pain, cough, dyspnea, c\anosis, fever, percussion dull- 

• Uccei\cd for publication June 25, 1940 

rroin tbe Depirtment of Medicine, Northwestern Uni\crsit\, Chicago Illinois 
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ness 01 pulmonary rales have lecened a diagnosis of heart failure rather 
than pulmonary infaict 

An analysis of symptoms and signs of both groups reveals only minoi 
differences, with the exception of hemoptj’sis which occurs in 35 per cent of 

Table I 

Autopsv Incidence of Pulmonar\' Infarction 
(1931 to 1939) 


Number ot autopsies reviewed 1311 

Patients dying of heart disease 234 

Number of patients with pulmonary infarction 101 

Cause of infarction Heart disease 81 

Non cardiac 20 

Chnical diagnosis of infarction (heart cases) 2 


Table II 


Necropsy Incidence of Pulmonary Infarction m Etiological Types of Heart Disease 


1 

1 

Number of ] 
Cases ' 

1 

Incidence of 
Infarcts 

Incidence 

Per Cent 

Hypertensive or arteriosclerosis* 

161 

48 

30 

Rheumatic type 

33 

12 

36 

Syphilitic 

15 

5 

33 

Bacterial 

16 

10 

62 

Congenital 

1 

0 

0 

Combined syphilis and arteriosclerosis 

77 

S 

71 

Combined rheumatic and arteriosclerosis 

1 

1 

100 

Total cases 

234 

81 

34 


* 19 of this groifp had coronary thrombosis 


Table III 


Comparative Frequency of Symptoms m Patients Dying of Heart Disease 
With Pulmonary Infarction With No Pulmonary Infarction 



Total 

Cases 

With 

Symptoms 

% 

Incidence 

of 

Si mptom 

Total 

Cases 

With 

Symptoms 

% 

Incidence 

of 

Symptom 

Hemoptysis 

81 


35% 

161 

12 

8% 

Pleural pain 

81 


16 

161 

14 

9 

Precordial pain 

81 


46 

161 

65 

42 

Cough 

81 


41 

161 

84 

54 

Shock or sudden death 

81 1 


12 

161 

30 

19 

Dyspnea 

81 

78 

96 

161 

145 

95 

Asthmatic attacks 

81 

6 

7 

161 

9 

6 


the patients who had infarction, wheieas it occurred in only 8 per cent of the 
others Studies of the quantity of blood expectorated might reveal even 
greater differences, but such information was not available Observations 
on a small number of patients of the series point to persistent recurrent 
hemoptysis as a distinctive feature of tlie disease A comparison of the 
incidence of pain, cough, dyspnea, S 5 Tnptoms of shock, cyanosis, fever, signs 
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of consolidation, signs of heart failure, and auricular fibrillation reveals 
no significant variation m the two groups Table 2 shows the incidence of 
pulmonary infarction in the various etiologic types of heart disease Al- 
though a higher incidence is present in bacteiial endocarditis there is no 
essential difference in the rheumatic, vascular or syphilitic groups 

Table IV 


Comparative Frequency of Physical Findings with Pulmonary Infarction 



Total 

Cases 

With 

Finding 

V % 

Inadence 

of 

Finding 

Total 

Cases 

With 

Finding 

% 

Incidence 

of 

Finding 

Cyanosis 

81 

48 

62 

161 

80 

50 

Fever 

81 

39* 

48 

161 

52+ 

33 

Signs of pulmonary consolidation 

81 

21 

25 

161 

30 

19 

Signs of congestive heart failure 

81 

71 

87 

161 

154 

94 

Auricular hbrillation 

81 

29 

36 

161 

53 

35 


8 of this group had pneumonia 
* 29 of this group had pneumonia 
No accurate data on friction rub 


Table V 

Location of Infarct 


Single Lobe 
Involvement 

(43%) 

% 

Multiple Lobe 
Involvement 

( 

% 

Right lower 

23 

Right upper 

21 

Right upper 

2 

Right lower 

50 

Right middle 

1 

Right middle 

17 

Left low er 

15 

Left upper 

22 

Left upper 

2 

Left low’er 

46 


(57%) 


Comment 


The infrequency of a clinical diagnosis of pulmonary infarction in this 
series is striking Texts and articles dealing with this subject present the 
following clinical picture Emboli large enough to occlude the pulmonary 
artery or main branches cause a symptom complex characterized by hemopty- 
sis, marked dyspnea, cyanosis, substernal oppression and peripheral circu- 
latory collapse (weak pulse, profuse sweating, ashen pallor, lowered blood 
pressure) This picture is mistaken sometimes for coronary thrombosis, 
but generally is sufficiently distinctive, c^en if heart disease is present, to 
lead to a correct diagnosis, moderate sized emboli which occlude secondary 
and tertiary radicles of the pulmonary artery produce hemorrhagic infarcts 
and a syndrome characterized by sharp pleuritic pain in the lower chest, 
dyspnea, hemoptysis, mental anxiet), mild degree of shock, increase in pulse 
rate, fc\er, signs of pulmonar} consolidation, rales, and a friction rub Al- 
though this picture is t)pical of postoperative emboli, it is inadequate for 
diagnosis of moderate sized emboli in patients with heart failure The dis- 
crepaiicN in clinical manifestations of the same process, ^\hen it occurs in 
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diffeient diseases, can be explained by differences in associated pathological 
changes in the lung Passive hyperemia, pulmonary edema, brown indura- 
tion, pulmonary fibrosis, pleural effusion or emphysema may coexist In 
every subject of this senes one or more additional disease processes were 
associated with infarction Frequently a single subject showed passive 
h}'peremia, emphysema, bronchopneumonia and pleural effusion Any of 
the disease processes may inhibit symptoms which the embolus in a normal 
lung is capable of producing In particular the shock and pleuritic pain 
might well be diminished thiough damage to the nerve leceptors by long 
standing passive congestion 

The other signs, such as dullness, cyanosis, fiiction rub or fever, if 
present, might be interpreted as a sign of some phase of heart failure 

It IS, therefore, apparent that this important disease process, frequently 
causing consolidation m one or all lobes of tlie lung in patients with heart 
disease and capable of precipitating heart failure or delaying recovery, has no 
characteristic clinical syndrome in the presence of heart disease Symptoms 
and signs are not reliable aids because they can be produced by other mani- 
festations of the decompensated heart As an aid m this diagnostic dilemma 
the following suggestions are made In the management of heart disease 
the high incidence of this complication should be kept m mind, infarction of 
the lung should be considered if tlie patient has persistent or recurrent hemop- 
tysis, persistent deep cyanosis, unexplained jaundice, unexplained fever or 
‘sudden onset of heart failure not explained by overexertion or infection 
Finally, critical analysis of the roentgen-ray films of proved cases may lead 
to the establishment of typical roentgen-ray findings for this condition 
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THE CHEMISTRY OF VITAMIN K"- 

By Louis F Fieser, Ph D , Cambridge, Massachusetts 


In the following paper such aspects of the chemistiy of vitamin K are 
surveyed as have a direct bearing on the present and future status of tlie use 
of this vitamin factor in practical therapy The vitamin has proved veiy 
efficacious in the limited but important field of the treatment of hypopro- 
thrombinemia associated chiefly with obstructions of the biliary tract and 
with the bleeding tendency of the newborn The possibility of the uncover- 
ing of other clinical applications should not be overlooked 

Following Dam’s discovery of the existence of a dietary antihemorrhagic 
factor in 1929/ a brief period of a few months m 1939 saw the isolation of 
pure vitamin Ki from alfalfa/'® the elucidation of the cliemical formula of 
the substance ® and its preparation b)' synthesis ®’ " Too little time has as 
yet elapsed foi the general recognition tliat certain of the conjectures tenta- 
tively advanced in the early stages of the work have now been discarded, and 
that some of the early repoits concerning the antihemorrhagic activity of 
synthetic compounds were invalidated by imperfections in the technic of the 
bio-assay The situation has been confusing to the extent that even clini- 
cians interested in vitamin K therapy have been among those to fall prey to 
some of the current misconceptions One is that the family of K-vitamins 
includes a whole host of individual substances Actually the known list of 
natural antihemorrhagic factors includes only vitamin Ki, from alfalfa, and 
vitamin K 2 , from putrefied fish meal Vitamin Ki is 2-methyl-3-pliytyl-l, 
4-naphthoquinone, and vitamin Ko probably is 2-methyl-3-difarnesyl-l, 
4-naphtlioqumone ® The two substances are closely related in chemical 
structure, for they have the identical quinone nucleus and each possesses a 
long side-chain made up of the same, branched, five-carbon units (figure 1) 



? f ? 9 

Pfcjrtyl chain! CO=CC.CCCO.COCC.CCOC 

9 f F F ? p 

cti8U,ii» GG“CG *00-^0 cCC-^C •CC"CC aCC-^C •CC“CC 
Fig 1 Structures of the vitamins 

•Rtid at the Boston nicctin#? of the American College of Physicians, April 23, 1941 
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They constitute two members of a series which may well include additional 
representatives, for example with similar side-chains having 10 and 15 carbon 
atoms, but such substances have not as yet been encountered m nature 
Vitamin Ki alone has been produced synthetically Fortunately, a com- 
paratively simple method is available for the production of the compound m 
a pure form from methylnaphthohydroquinone and phytol® Thus pure, 
synthetic 2-niethyl-3-ph)i:yl-l,4-naphthoquinone, which is identical m every 
respect with natural \ntamin Kt isolated from alfalfa, is the only true vitamin 
factor available for use as a therapeutic agent 

Another common misconception is that significant vitamin K activity is 
exhibited by a laige number of simple quinones Much depends upon what 
is considered to be “ significant activity,” but I should say that a substance to 
merit any consideration as a possible tlierapeutic agent certainly should 
possess at least one twenty-fifth the activity of vitamin Ki Among a large 
number of quinones of dnersified types which have been investigated, this 
criterion is met bj* onl} a ver) small group of naphthoquinones derived from 
or related to vitamins Ki and K™ The early note by Almquist and Klose ° 
announcing that phthiocol possesses antihemorrhagic activity was justly 
acclaimed as an interesting discover}', for this was the first indication that 
substances other than the natural vitamins can exhibit this type of biological 
property At present, however, it is recognized that phthiocol possesses only 
very feeble activity, being no more than about one five-hundredth as active as 
vitamin Ki,^® and the substance has been dropped from consideration as a 
possible drug The list of quinones possessing significant activity, as defined 
above, includes only the actual vitamins and their immediate derivatives, 
2-methyl- 1,4-naphthoquinone, which represents a component part of the vita- 
min Ki and K. molecules, and three substances differing from vitamin Ki 
only m having, m place of the phytyl group, the comparable but shorter 
hydrocarbon substituents farnesyl, geranyl, and cmnamyl 

Indeed, contrary to preliminary indications, a high degree of specificity 
exists in tlie chemical structures of the natural vitamins This can be seen 
from an inspection of the chart in figure 2, which summarizes some of the 
data accumulated m a comprehensive investigation of the relationship be- 
tween vitamin K activity and structure By suitable processes of synthesis 
or of chemical transformation, about every conceivable modification of the 
vitamin Ki molecule has been investigated, and in every instance the change 
IS attended with a distinct diminution in biological potency Such slight 
alteration as the addition of two hydrogen atoms, which changes the mole- 
cular weight only from 451 to 453, results m a 4- to 8-fold loss, depending 
on where the hydrogens are attached, while the addition of a CHs group, 
which changes the molecular weight by only 3 per cent, practically or wholly 
deactivates the molecule 

2-Methyl- 1,4-naphthoquinone appears to constitute a single exception, 
for It IS a highly active quinone and yet, m contrast to the vitamins, which 
have at the 3-position a side-chain whicli is highly specific with respect to 
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length, branching, and misaturation, it carries no side-chain at all at this 
position Furthermore, the simple substance is found by the chick-assay 
method to be about three times as potent as vitamin Ki, at least on a weight 
basis It IS possible that Nature for once has been outdone, and that a 
simple substance obtainable merely by oxidizing one of the hydrocarbons 
found m coal tar is, per se, superior m potency tq a vitamin factor produced 
by plant synthesis and provided with the elaborate phytyl chain derived 
from chlorophyll I think not, and until the question can be settled experi- 
mentally, I favor the alternate explanation ® that the methylnaphthoquinone 
administered merely provides one component required for a biosynthesis of 
an active compound of the true vitamin t3q)e If the material is administered 
in such a way that it finds its way to the gut, combination might occur with 


Addition of CH3 


Addition of Z H-atoms Removal of CHs-groups 



I I ' 

l^drogenation Removal of CH3 Change to CH^CHs Shortening of Chain 

Fig 2 Specificity of the vitamin K, structure Loss in activity attending alterations 

m the vitamin K, molecule 


pliytol to give vitamin Ki while similar substances might well arise from a 
synthesis occurring 111 the liver utilizing vitamin A or a carotinoid pigment 
Such a bios3Mithesis, which Avould entail a 3 - or 4 -fold increase 111 the mole- 
cular AV eight, would account for the anomalously high potency of the simple 
compound on a weight basis in the chick test Further possible courses of 
the biosynthesis will be mentioned below 

I should like to dwell on the question of what happens to the administered 
material, because I think that this maj^ be not merely a matter of academic 
interest but one which has a direct bearing on tlie choice of drugs for hypo- 
prothrombincmia therap} Although a rather confusing array of individual 
‘substances has been proposed, the choice really lies betw^een one or the other 
of just two types One of these comprises synthetic Mtamin Ki, its oxide,'® 
and h} droqinnone diphosphate,^® and possiblj the analogous 2 , 3 -disubstituted 
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naphthoquinone desciibed below, the other is that of 2-methyl- 1,4-naphtho- 
qumone and its derivatives and congeners Some of the substances of the 
second t) pe are illustrated m figure 3 The reduced form, or hydroqumone, 
is too sensitive to oxidation to be used as such, but it can be employed as the 
watei -soluble diphosphate “ or disuccmate^® A water-soluble sodium bi- 
sulfite complex of unknown structure is also active The methylndphthol 
and methylaminonaphthol shown in the formulas probably undergo bio- 
oxidation to methylnaphthoquinone The lij’-droquinone diphosphate and 
disuccmate likewise are probably transformed into the qumone in the 
organism 


OH 




OCOCCHglaCOgH 


Ha 

6C0(CH2)gC02H 


Hydroquanone 

dlsuccinate 





Hydroqumone 

diphosphate 



Methylaminonaphthol 
Fig 3 2-Metliyl-l,4-naphthoqumone and related compounds 


Since each senes apparently comprises a group of biologically equivalent 
individual derivatives, the question of prime importance in the selection of a 
preferred diug resolves itself into a choice between synthetic vitamin Ki and 
meth)dnaphthoqumone Otlier things being equal, it would seem reasonable 
to give preference to a substance identical witli a natural vitamin Certain 
purveyors of pharmaceutical products have confused the issue for the physi- 
cian by offering methylnaphthoquinone under the designation “ synthetic 
vitamin K ” This is entirely false Methylnaphthoquinone is a substitute 
compound, but it certainly merits consideration as such if it is capable of 
giving good service This is the question which I should like to consider in 
more detail 

One disadvantage of methylnaphtlioquinone is that it possesses a certain 
toxicity not encountered in the vitamin When given orally to rats and mice. 
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methylnaphthoquinone is lethal at dosages of 0 35-0 5 g pei kg , whereas 
vitamin Ki shows no lethal effect even in amounts up to 25 g per kg The 
toxic dose of the substitute compound assuredly is so far removed from the 
therapeutic dose that no actual danger is likely to be involved m its use, but, 
nevertheless, the toxic character is a definite disadvantage Those who have 
worked much with the compounds in the chemical laboratory are well aware 
that methylnaphthoquinone is a skin irritant while vitamin Ki is entirely 
innocuous Methylnaphthohydroqumone is a notable sternutator 

The fact that methylnaphthoquinone is more potent than vitamin Ki in 
the chick assay might at first appear to constitute an advantage for the sub- 
stitute compound The relative responses evoked by the two substances in 
chicks, however, afford no adequate basis for predicting the ratio of ef- 
fectiveness to humans Many examples exist of a profound differential in 
the response of different species to different compounds (eg, vitamin and 
calciferol given to chickens, rats and humans , testosterone and androsterone 
in the capon and rat assays) Certainl}’^ the results of animal experiments 
with drugs cannot be translated directly in terms of human therapy The 
question of the relative therapeutic efficacy of the two agents is a matter foi 
clinical investigation Results of careful clinical comparisons made by Sehg- 
man, Hurwitz, Frank and Davis indicate that no great disparity exists in 
the weight of vitamin Ki and methylnaphthoquinone required to produce a 
satisfactory therapeutic response It is by no means necessary or advisable 
to triple the dose of vitamin Ki over that of the simple quinone merely on 
the basis of chick assays conducted with a standardized 18-hour period of 
observation Indeed Sehgman and co-workers find that vitamin Ki has 
such a persistent and piolonged action that a single small dose is adequate for 
the treatment of even severe cases of hypoprothi ombinemia and may well do 
the work of repeated dosage witli other agents From direct comparisons of 
several compounds, they conclude that “ a single 10-miIligram dose of vita- 
min Ki given intra\ enously in cases of obstiuctne jaundice and biliary 
fistula produced a more rapid and prolonged effect than any othei substance 
so far reported ” 

The strikingly contrasting chemical properties of Mtamin Ki and methyl- 
naphthoquinonc afford an interesting interpi etation of the peisistence and 
lack of toxicit} of the former agent, as compared uith the latter Vitamin 
Kj may be characterized as a stable, chemically inert substance, whereas 
inethylnaphthoqumone is extremely reactive and tends to combine with a 
wide \ariety of reagents The difference is understandable chemically, for 
incth} Inaphthoqiiinone has a free 3-position with a hydrogen atom capable 
of being replaced b} substituents, m vitamin Kj this position is blocked b\ 
the long ph}t}l group, which thus has a protectue function The contrast is 
clearly demonstrated by adding a solution of ctlijl cyanoacetate m alcoholic 
ammonia to dilute solutions of meth> Inaphthoquinonc and vitamin K,, when 
a striking, deep blue color is produced in the former case and no change oc- 
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curs in the lattei The leageiit used, to be suie, is quite foieign to the 
body, and this test is merely illustratne of a contrast m the properties 
However, substances of the same type as ethyl cyaiioacetate occui in the 
body and conceivably may combine with admniisteied methylnaphthoqumone 
One such substance is acetoacetic acid, w'hich arises m the organism as a 
product of ^-oxidation, and a test shows that this compound, in the form of 
the estei, gives a marked color reaction with methylnaphthoquinoiie but not 
Avith vitamin Kj (table 1) Pyruvic acid, another biological product which 


Tablf I 


Color Reactions 

(Tests made with See poitions of 0 5 per cent solutions) 


Reagent ndded 

None 

Etlij'l cj’anoacctatc ^ 

Ethyl acetoacetate ^ 

PyruMC acid^ 

Aniline- (1 drop) 
Ethanolamine (1 drop) 

Lj sine ® 

Thioglycolhc acid (1 drop) 
Cysteine * 


Color (after 2 days) 
2-MetIi> 1-1 ,4-naphthoqumonc 

Light jellow' 

Intense blue (rapid)— thrown 

Deep red-brown 

Red-brown 

Orange-red 

Brown— >dcep red 

Light orange-brown (slow) 

Deep yellow'. 

Deep cherry red (rapid) . 


Vitamin Ki 

Light yellow' 
No change 
No change 
No change 
No change 
SI brownish 
No change 
No change 
No change 


iQne drop of reagent, in a solution of 1 5 c c of alcohol and 0 5 c c of concentrated 
ammonia solution This amount of alcoholic ammonia itself produces a discoloration, but 
the color change is considerably slow'er and much less intense than that arising in the 
presence of die reagent indicated An improved test reagent for the detection of methyl- 
naphtiioquinone is prepared by dissolving 200 mg of anhydrous sodium acetate mice of 
water and adding 9 c c of 95 per cent alcohol and 0 2 c c of ethyl cyanoacetate When 0 5 
c c of tins reagent solution is added to 5 c c of an alcoholic solution of methylnaphthoqumone, 
a clear and persistent blue color appears and reaches maximum intensity m one-half to one 
hour A faint but distinct color is observable in a solution containing 10 y of methylnaphtho- 
qumone per cc 

-The color reaction with dmitrophenylhydrazme described by Novelli (Science, 1941, 
■vein, 357) IS applicable to 2-methyl-l,4-naphthoqumone but not, as this author implies, to 
vitamin K, I have made trials with a large amount of the vitamin and an extended period 
of heating, with only negative results 

3 An aqueous solution of 44 mg of lysine dihydrochlonde and two equivalents of sodium 
acetate, diluted to 4 c c Avith alcohol 

* A solution of 100 mg of cysteine hydrochloride and 50 mg of sodium acetate m 5 c c 
of water was diluted with 15 c c of alcohol and the solution filtered from precipitated salt , 2 
c c of this filtrate w'cre used m each test 


also may be described as an active-hydrogen keto acid, gives a similar re- 
sponse It IS interesting to inquire into the possibility of other combina- 
tions in the body Methylnaphthoqumone, in contrast to vitamin Ki com- 
bines readily with amines foreign to the organism, such as aniline, and it 
also reacts with ethanolamine, the parent substance of choline A slow but 
distinct reaction is noted with the ammo acid lysine, probably due to a com- 
bination involving the e-amino group, and this indicates the possibility that 
the administered quinone may combine similarly with the lysine units of 
proteins 
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A Still more striking and rapid reaction occurs with sulfhydryl com- 
pounds, of which thioglycollic acid constitutes a non-biological model The 
leaction has been studied m our laboratory^® and found to proceed readily 
and to yield a beautifully crystalline product (figure 4) The compound is 
almost as active m the chick assay as vitamin Ki, it is even more stable than 
this substance, its sodium salt is water soluble, and indeed the compound 
olfers promise of being a valuable therapeutic agent A similarly rapid 
reaction occurs with the natural amino acid cysteine, giving a highly pig- 
mented product which is under investigation One would expect gluta- 
thione to behave similarly In consideration of the rapidity of the reaction, 
as compared with that with lysine, it is likely tliat methylnaphthoqumone can 




^ Forms water-soluble 
/ sodium salt. 

K Stable to light. 

I Effective chick 

I dose = 2 75 


2-Me thyl-l , 4-naphthoquinone- 
3-thioglycollic acid 

Fig 4 Reaction with a sulfhydryl acid 


combine with proteins most readily by utilization of the sulfhydryl groups 
rather than the e-amnio groups 

In view of this array of reactions which can occur under mild conditions, 
It heems hardly possible that metliylnaphthoquinone administered to the ani- 
mal bodj' can escape some form or forms of alteration Some of the possible 
transformations are indicated m figure 5 As mentioned above, the pos- 
sibilit} exists that some of the material may combine with an alcohol of the 
phjtol or Mtamm A t\pe, and afford a product of the actual vitamin K type 
At the other extreme, it ma} m part undergo hjdroxylation to phthiocol, for 
tins reaction is easily realized m the laboratory Since this product is but 
fccbh actnc, such a process would entail .an effective dnersion of the thera- 
peutic agent The result of the other possible transformations cannot be 
e\. dilated, for not enough is known about the propel ties of the possible 
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pioducts The fact that the thioglycollic acid derivative mentioned above 
IS highly active suggests that at least some of the products of the reaction of 
methylnaphthoqumone with natural ammo acids may possess antihemor- 
rhagic activity 

This picture is not veiy favorable to the use of methylnaphthoquinone 
in therapy The substance evidently can entei into some of tlie favorable 
forms of transformation, but the extent to which dissipating side reactions 
also occur lemains m question Consideration also should be given to the 
possible toxic, or otherwise undesirable, characteristics which may be asso- 
ciated with conjugates resulting from administered methybaphtlioquinone 
The fate and action of the administered material would appear to be subject 


Reactive 

Aleohole 

/ 





f— Vealcl^ active 
Antiheoorrhagle activity uidmoen 


Fig S Possible transformations of methylnaphtlioquinone in the body 


to considerable uncertainty, and the wide opportunity for transformations of 
different types would lead one to expect a variability in the response, de- 
pendent upon the site and mode of administration and the condition of the 
patient 

These chemical considerations, which coincide with clinical findings, in- 
dicate that the stable, unreactive vitamin Ki is a safer and surer agent for 
hypoprothrombmemia therapy, and one capable of persisting and exercising 
control over a prolonged period The only precaution necessary in employ- 
ing vitamin Ki is to avoid exposure to light, for the substance is highly 
photosensitive, a property shared witli methylnaphthoquinone The sen- 
sitivity to light necessitates careful handling of the vitamin and is a definite 
if not a prohibitive disadvantage to its use as a drug Fortunately this one 
defect can be obviated by using in place of synthetic vitamin Ki an oxide 
derivative which appears to be biologically equivalent to the vitamin and 



656 


LOUIS F FIESER 


which IS easily obtainable from and convertible into this substance Vitamin 
Ki oxide IS a colorless, or very nearly colorless oil, which, like the yellow 
vitamin, is soluble in alcohol and insoluble m water (figure 6) It shows no 
particular sensitivity to ordinary light, either alone or m solution, and re- 
quires no special handling The oxide is even more stable and inert chemi- 
cally than the parent vitamin In the cluck assay tlie oxide and vitamin are 
practically indistinguishable in antihemorrhagic activity, and Drs Seligman, 
Hurwitz and Frank have informed me that they have obtained excellent 
clinical results with vitamin Ki oxide 

Considerable interest has centered around the use in parenteral therapy 
of the various water-soluble derivatives of methylnaphthohydi oquinone of 
the types mentioned above However, the water-insoluble vitamin Ki can be 
given satisfactorily, and indeed very effectively, in the form of an aqueous 
emulsion, with retention of all of the advantages noted The remarkable 
dispersive quality of vitamin Ki was observed by Dr A M Seligman and 


Vitamin 


HgO 


T Reduction 


V 



Utilized by him and his collaboi ators in the development of a very simple and 
satisfactory technic of vitamin K therap}’^ The same investigatoi s, in un- 
published woik which they have kindly permitted me to mention, have found 
that vitamin K, oxide likewise forms very stable emulsions Initially, the 
emulsions nctc prepared by dispersing 10 mg of the oily vitamin or oxide 
m 1 liter of 10 pei cent glucose solution, but m the more lecent work it has 
been found that the large ^olun 1 e of nater is not necessary A dispersion 
of 10 mg of vitamin K, oxide in 15 cc of solution has been employed clini- 
cally with distinct success, for example, the intravenous injection of this 
eiiiiilsion prompt!} reduced the prothrombin clotting time of a patient from 
‘:’0 to 19 seconds The emulsions arc prepared by the ver} simple expedient 
of mixing an alcoholic solution of Mtamm K, or its oxide with a suitable 
\olimic of glucose or saline solution and shaking the mixture for a minute 
or two I'lic dispersion mentioned abo\e was prepared from a solution of 
10 mg of the oxide m 3 c c of alcohol and 12 c c of glucose solution, but the 
[jropoi lions can be \aried o\er a considerable range Thus the \olumc of 
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glucose solution can be decreased to 7 c c satisfactorily Emulsions contain- 
ing as much as 10 mg of the oxide in 10 c c of solution are smooth, bluish 
^^hlte suspensions containing no visible oily droplets, and those that I have 
prepared have shown no sign of separation over a period of five months The 
suspensions can be autoclaved, and may prove to lemam m a dispersed con- 
dition for prolonged periods Dr Sehgman suggests that perhaps the most 
convenient procedure is to autoclave a suitable volume of the alcoholic solu- 
tion of the oxide and, when an emulsion is required, to draw this into sterile 
glucose 01 saline solution m a syringe and shake the mixture prior to 
injection 

With the introduction of vitamin Ki oxide and the development of this 
simple technic of preparing emulsions, it appears that the physician has at his 
disposal a practically ideal agent for vitamin K therapy 
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THE STATE OF SENSORY AND MOTOR CENTERS 
IN PATIENTS WITH HYPOTHYROIDISM* 

By Norbert Enzer, M D , F A C P , Ernst Simonson, M D , and Samuel 
S Blankstein, MD, Milwaukee, JVtscomin 

Introduction 

Increased fatigability and sluggishness aie notable complaints and 
symptoms of patients with endocrine disturbances, paiticularly in those with 
a reduced metabolic rate Since mci eased fatigability results also from 
mental work and is present even under resting conditions in these patients it 
occurred to us that it might be due to an impairment of some functions of 
the central nervous S3'steni The metabolism of nerve tissue, like that of 
other tissues, is influenced and regulated by hormonal factors, particularly ' 
when oxygen utilization is affected Disturbances of nervous functions are, 
therefore, to be expected when there are pathological alterations in the en- 
docrine system It appears piobable tliat nerve cells cannot maintain their 
normal excitability if their metabolism is diminished or altered It seems 
important to know if fundamental fmictions of the central nervous system 
are impaired in patients with endocrine disturbances 

For this investigation we chose simple methods, applicable m clinical 
laboratories As an example of a sensory function we chose the flicker 
phenomenon The fusion frequency of flicker is that rate of successive light 
stimuli at which the sensation of flickering disappears and becomes the same 
as continuous illumination The fusion frequency of flicker depends on 
chronaxie, latent period and refractory period of the retina, the nervous 
pathways, and the visual centers Since in any measurement of sensory 
functions it is difficult to differentiate between sensory receptor organ and 
center, it is probably more appropiiate to speak of the retino-cortical system 
The retina, however, is regarded by many authors (for bibliography 
see Granit as a projected part of the cential nervous system, and Elsberg 
and Spotnitz ® recently showed similarities in fundamental retinal responses 
to general laws of excitation and inhibition established by Sherrington on tlie 
flexor reflex Therefore, it may be assumed that such general disturbances 
as decreased metabolism would affect visual centers as well as the retina 
In any case, the fusion frequency of flicker is regarded as a fundamental 
visual function (Hedit,® Crozier'*) We found that the fusion frequency 
of flicker is decreased in fatigue of the central nervous system produced by 
occupational work (such as typing, secretarial work, laboratory work, etc 
A decrease of fusion frequency in patients in the resting condition, therefore, 
would explain a decreased resistance against fatigue 
* Received for publication November 19, 1940 

From the Research Laboratory of the Mount Sinai Hospital, Milwaukee, Wisconsin 

659 


660 


N ENZER, E SIMONSOlSf, AND S S BLANKSTEIN 


The motor function may be subdivided into absolute muscular force 
(strength), endurance, speed and skill (McCurdy®) These functions con- 
cern diiferent processes, they may be inci eased by training independently of 
one another As sluggishness is the prevailing symptom of many patients 
with decreased metabolic rate, the measuienient of maximum speed of 
movements would seem to be important and informative 

It is known that many motor impulses are necessary for the accomplish- 
ment of one voluntary movement The smaller the leg and the less the 
inertia, the greater is the possible maximum frequency of movements, and 
the closer this maximum would be to the actual frequency of motor dis- 
charges m the centers Lehmann ^ has shown that there is a close relation- 
ship between the frequency of finger movements and the frequency of im- 
pulses in the motor centers, so that it is possible to calculate the motor 
frequency of the centers from an analysis of finger movements In fatigue 
of normal subjects, the time of discharge is lengthened and thus the fre- 
quenc}”^ is diminished 

For these reasons the measurement of the maximum speed of finger 
movements was chosen for study of tlie state of motor centers The fre- 
quency of fingei movements can be related only to the function of the motor 
centers, because no other peripheial physiological function is involved de- 
manding any considerable increase of respiration, circulation or metabolism 
In connection with this it may be mentioned also that the fatigue in working 
with the finger-ergograph is due to fatigue of the motor or sensory centers 
as shoun by Mosso, who produced muscular contractions by electrical stimu- 
lation applied immediately after complete voluntary fatigue The maximum 
speed of finger movements as well as its drop was measured during a one 
minute performance 

Thirteen patients with decreased metabolic rate and with a diagnosis of 
primar} or secondary hypothyi oidisin wei e studied Among them were two 
patients with outright myxedema and one patient with symptoms of myx- 
edema All of them \\ere treated with thyroid pieparations In table 1 the 
nimimum \alue of the metabolic late is indicated as well as the last \;aluc 
taken a few days before our experiments Most of the patients (cases 1, 3, 
4, 5, 6, 7, 9, 11) were o\erw'eight or had a tendency to gain w'cight The 
most uniform feature of this group of patients w'as the increased blood 
cholesterol content (betw'cen 202 4 and 490 0 mg per cent) The cholesteiol 
content was not determined m case 3 (myxedema) , cases 4 and 1 w'ere in- 
cluded although their metabolic rate w'as normal, because both weie obese 
women with premature (4) or artificial (1) menopause The normal range 
of the basal metabolic rate is rather wide, therefore, a normal \alue does not 
ntce'"«anl\ exclude some hyjiofuiittion of the thyroid gland 
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No of decreised 
max or mm values 
of motor frequency 
out of a total no 
of 8 values 

* 

t^OOCO ^ 

Max motor 
frequency 
impulses 
per 10 sec 

A ^ 

o lOo 

t^^soyotn ^ ►NO 

lO fo NO 

^ to ^ 

Fusion 
frequency 
flashes per 
sec 

37 6, 35 8 

36 8 

32 8 

35 4, 35 0 

37 6 

33 6 

33 6 

40 8, 40 8 

38 4 

40 0 

35 2, 34 8 
34 8, 34 4 

33 2,36 0* 
36 6 
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mg % 
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month 
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1 

Diagnosis 

Artificial menopause 

Myxedema 

Myxedema 

Menstr ceased, gained 90 
lbs during last wks 
Hypothyroid symptoms of 
myxedema 

Hypothyroid, hypertension 
bl pressure 190/110 
Hypothyroid 

Hypothyroid 

Hypothyroid 

Hypothyroid 

Hypothyroid 

Hypothyroid, hypertension 
bl pressure 170/110 
Hypothyroid 

Age 
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o 

w 
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* Condition improved 
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Methods 

We used a known rotator arrangement where the beam of light from an 
electric bulb (25 watt Mazda) was interrupted by a rotating disk with four 
identical openings The subject was seated with his head placed on a dun 
rest so that the distance from the illuminated area to the eye was kept con- 
stant at one meter The speed of the motor was increased until fusion oc- 
curred The number of rotations was measured by a revolution counter 
and a stop watch The subjects were examined under the following standard 
conditions the vertical intensity of illumination of the surrounding field at 
the plane of the illuminated area was two foot-candles, the size of the il- 
luminated area was 100 sq mm , equivalent to a visual angle of /4 degree 
The relation of the four openings (flashes) of the rotating disk to the dark 
intervals was 64 36, i e 64 per cent of the whole cycle The intensity of 
illumination of the test patch was 0 0039 candle power per sq cm Binocular 
central vision was used Our results concern the fovea exclusively The 
time of exposure was 1 5 sec The accuracy with which the values can be 
reproduced is high, the variation of the values, taken in the same experiment 
does not exceed 1 or 2 cycles per sec The daily variations do not exceed, as 
a lule, 3 to 4 cycles, provided that the subject’s condition is the same 

For the maximum fiequcncy of finger-movements the following method 
was used the patient stood in front of a Cenco Impulse Counter, placed 
on a table He was asked to press the button with his middle finger as fast 
as he could do it, until the stop signal was given, after one minute perform- 
ance Aftei one minute pause, the test was repeated First the light hand 
was examined and then the left hand in the same way During the per- 
formance the number of contacts per each 10 seconds was counted by means 
of a stop watch Thus the frequency is given in number of impulses per 
10 seconds The frequency drops during the performance from an initial 
high value (maximum) in a moie or less ii regular Avay so that the minimum 
value may occur as aacII in the last 10 seconds, as in the 30-40th, oi 40-50th 
second 

The iiidiA idual pci foi mance is charactci ized by the initial value (maxi- 
mum) and by the minimum to Avliich it drops independently of Avhere it oc- 
curs dining the performance The diffeiencc betAveen maximum and mini- 
mum A allies obAiousl} is due to the fatigue of the motoi centers during the 
perfoi mance As the test is pcrfoimed tAAice for each hand, avc obtain 4 
maximum and 4 minimum a allies as criteria of the performance 

In experiments on 45 normal subjects the daily variations Avere almost 
negligible; for instance for the initial (maximum) Aaluc of the right hand 
m the first performance thc> did not exceed 2 impulses per 10 seconds 

Results 

'rable 1 shows the Aalues of fusion frequencA (column 9) 7'lie three 
Aalut'. in cn'.e 1. and the two Aalues m cases 3, 7, 10. 11. and 12 concern 
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diffeicnt examinations on diffeient da 3 "s The fusion frequency of tliese 
patients is as remaikably constant as we have found in normal subjects The 
higher value of the second examination in case 12 coincides with an im- 
pro\ed condition of this patient The lowest value of 45 normal subjects 
u as 40 0 flashes per second, the normal average was 45 0 All values of the 
patients are below the normal mean value 45 0 The values of cases 7 and 
8 are identical with the lowest normal value It is piobable that they are 
decreased The ^aIues of the other 12 patients are lower than the lowest 
normal value, in these cases theie is a definite pathological decrease The 
decrease of fusion frequency is most pionounced in the cases with myxedema, 
2, 3 and 5 In cases 6 and 12 the very low value may be due m part to 
hypertension We have found in anothei series of experiments that the 
fusion frequency is diminished in patients with hypertension The mean 
value of the whole group is 36 3, compaied with the normal mean value of 
45 0 The vision of our patients was normal or corrected to normal The 
results show a definite deci ease of fusion frequency in these patients 

Table 1, column 10, shows the values of the maximum (initial) fre- 
quency of finger -movements pei 10 sec for the first performance with the 
right hand The lowest normal value of a group of 45 subjects was 59, the 
mean value was 69 7 impulses per 10 sec 

Two patients (cases 4 and 6) showed values higher than the normal 
average , and in eight patients the values were lower than the lowest normal 
value The average of all patients was 56 8, compared with the normal aver- 
age of 69 7 The difference between the normal subjects and the group of 
patients is still more manifest, if all eight maximum and minimum values 
are considered Column 11 shows the number of pathologically decreased 
maximum or minimum values, i e of values lower than the lowest corre- 
sponding normal value With the exception of only two cases (cases 8 and 
9) at least one of the values is lower than the corresponding lowest normal 
value In the myxedema patients, cases 2 and 3, all eight values were 
pathologically decreased Case 3 was not able to carry through the per- 
formance, therefore the exact minimum could not be determined, but tliere 
IS no doubt that all eight values were considerably lower than the lowest nor- 
mal values 

The drop of motor frequency during the performance indicates the 
fatigability of motor centers We found in our 45 normal subjects that the 
drop of frequency depends on the initial frequency in a straight-lined func- 
tion , the higher the initial frequency the greater is the drop during the per- 
formance Figure 1 shows this relationship for the first performance of the 
right hand (ordinata = drop of frequency, abscissa = initial frequency) 
The values of all patients he above the full line, with the exception only of 
case 10 , that means that the drop of frequency is greater than in the normal 
subjects The fatigability of motor centers in our patients is increased and 
it is interesting that this weakness of motor centers is very pronounced in 
cases 4, 6, 7, and 8 who showed a normal initial frequency 
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There is no correlation between the deciease of fusion frequency or the 
frequency of motor impulses and tlie diminution of basal metabolic rate or 
cholesterol content of the blood There is no relationship between the de- 
crease of fusion frequency of flicker and the frequency of motor impulses, 
although both functions are diminished 


•4 


24 — 


22 — 



Initial (maxmium) motor frequency (impulses per 10 sec) 

Tig 1 Drop of motor frequency during the performance (right hand) dependent on 
the initial ^aluc in normal subjects (drawn in full line atcrage of 45 subjects) and of 
patients with hjpothjroidism 


'rill, stiuhc*; of Bertrand et al® on the electroencephalogram in seven 
patients with myxedema corroborate our findings These authors found a 
(Itnniuition of the amplitude slow large waves with a frcqiienc} of 3 to 4 
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pel second, absence of the Beigei-rh 3 »thm and, what is especially interesting 
with legal d to oui lesults, absence of the reaction to visual stimuli As in 
our experiments, there nas no direct relationship between these changes of 
the electioencephalogiam and the diminution of the basal metabolic rate 

Conclusions and Summary 

The experiments show that the state of sensory (determined by the fusion 
f requeue}^ of flicker) as well as that of motor centeis (determined by the 
maximum frequency of finger movements) is deteriorated in patients with 
disturbances of the endocrine system characterized by diminished metabolic 
rate and increased blood cholesteiol content In some patients the decrease 
of fusion frequency, in other patients tlie decrease of motor frequency is 
more pronounced Eleven of 13 patients have values of fusion frequency 
lower than the lowest value of 45 normal subjects, the other two have values 
that coincide with the lowest normal values These results explain the dis- 
position to increased fatigability of those patients, as the fusion frequency 
of flicker is diminished in nervous fatigue The weakness of motor centers 
IS shown by the increase of the drop of frequency during the performance 
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THE CONCEPT OF PSYCHOSOMATIC 
RHEUMATISM 

By James L Halliday, M D , Glasgow, Scotland 

The lesults of psychological, particularly medical psychological investigation, pass 
through three stages of opposition, like a bill in Parliament At tlie fii st reading they 
are said to be absolutely untrue, at die second reading, they are said to be abnormal 
and impioper, at the third reading they are said to be trivialities well-known to every- 
body since the Flood — Dr IMajor Greenwood 

How do we differentiate between “ true fibrositis ” and “ psyclioneiirotic 
iheumatism Befoie attempting to answer this question it is wise to con- 
sider the meaning usually attached to each of these terms 

Definitions 

FihrosiUs This word stands for the idea that subjective complaints of 
localized pain and stiffness can commonly be related to localized objective 
findings such as nodules, thickenings and indurations which result from 
inflammation of fibrous tissue and fascia The objective existence of these 
nodules, etc, can be demonstrated by palpation, and also by pathological 
examination The etiology is obscure, but many consider that these ab- 
noimal foimations aie dependent on focal infections Others, however, 
have maintained that they are secondai y to metabolic upsets, whether dietetic 
or endociine Massage, especially if deep and if it hurts the patient, will in 
course of time lub away oi liquidate these nodules, and with this there is 
di«appeaiancc of the sj^mptoms This is a pleasantly simple theory, but 
there are ccitain objections to it For example 

1 Enthusiasts foi fibrositis have claimed that they are able to palpate 
nodules in a vei) large percentage of patients who are in common language 
said to be suffering from “ rheumatism” (non-arthritic), both by the laity 
and In the medical profession To such enthusiasts, the problem of non- 
artliritic iheumatism is already solved Unfortunately, many physicians, 
even aftei most careful examination are able to detect nodules only in a veiy 
small proportion of such suffeiers Extremists have, however, rccentlj 
asserted that this is becciiise sufficient patience and practice have not been 
gu cn to the examination 

2 Nodules are freepicnth found in patients who make no complaint of 
rheumatism, \\hate\er 

3. The ^lndmg^ of certain earh authorities on the pathology of these 
nodiiUs ha\c not been generally confirmed 

* jd*- pulihcHK-a M,i\ 27 , 1941 
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4 Increasing doubt has been expressed about deep, painful massage 
being able to rub away fibious tissue (On general giounds we might expect 
this ^ lolent trauma to increase the fibrous tissue ) 

5 The etiologj’ is purely speculative 

In short, the commonly accepted theoiy of fibrositis is a top-heavy super- 
structure erected on some very simple clinical observations, namely that m 
certain patients with non-arthritic “ rheumatism,” thickenings and nodules 
can be felt on palpation in or near the region complained of, and these may 
be ver}' tender to touch and pressure, also, m certain instances, sections of 
tissue taken from the nodule or thickening show minor pathological changes 
of an indeterminate and non-consistent nature 

Psychoneu) ohc Rhcinuahsw This ungainly term stands for the idea 
that upsets in the emotions may bring about upsets in the body including 
subjective symptoms of pain, stiffness and limitation of movement which 
appear on medical certificates under such names as muscular rheumatism, 
fibrositis, sciatica, neuritis, lumbago, pleurodynia, etc It is recognized that 
the inclusn e term of ” non-arthntic rheumatism,” as well as its localizing 
names, covers a hodge podge of illnesses entirely diverse in etiology and 
nature, but it is considered that a considerable proportion — ^perhaps 40-60 
per cent of patients who have been for two months or more on the sick list — 
can be understood only in terms of a psychoneurotic concept That pain may 
be a symptom of hysteria has long been accepted, but due attention has not 
been given to the aches, pains and stiffness which may accompany chronic 
psychoneurotic anxiety states or psydiotic depressions Moreover, recent 
evidence suggests that, in certain persons, upsets m the emotions may also 
bring about upsets in the physical body or soma , i e , disturbance of the 
psj^clie (in the sense of the emotional self) antecedes and determines the 
nature of tlie disturbance in tlie neuro-endocrme system, whicli in turn brings 
about derangement in metabolism both general and local, leading to the for- 
mation of what many writers call “ fibrositis ” 

In order to appreciate this point in practice, it is, however, necessary to 
supplement our routine physical examination with a psychological approach 

Medical Examination and Its Modern Supplement 

Although the relevance of psychological factors to illness was recognized 
by physicians from earliest times, their importance and significance were 
forgotten during the nineteenth century as the mechanistic outlook began to 
dominate medicine The modern study of psychoneurotic illness has enabled 
these reactions to be formulated in a scientific way, and there is now evi- 
dence available which demonstrates that any system of medical thought 
which neglects environment in its psycliological aspects is misleading in its 
theory and often unnecessarily futile in its practice 

The basic medical examination of the teaching schools consists of in- 
struction in (a) history-taking confined to an account of the procession in 
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time of somatic symptoms, (b) identification (diagnosis) of the faulty part 
or parts, (c) etiological investigation confined to those factors (physical, 
chemical or micro-organic) whicli an individual encounters with his soma 
The range of observations elicited by this investigation, however, may be too 
narrow, and modern medical knowledge requires us to make a supplementary 
examination wfiich includes 

(a) “ Looking upon the man,” i e , consideration of the patient’s face and 

manner 

Some doctors seem very insensitive to this aspect of a patient Facial expressions 
which give us a hint that tlie illness may have emerged from emotional reaction may 
be divided into two extreme groups — ^the anxious, and the detached The anxious 
face may be described as strained, tired, worried or hunted , it is associated often with 
fine tremors of the outstretched fingers — ^which are detected readily against a back- 
ground of newspapei print, with tachycardia or visceroptosis At tlie other extreme, 
the detached face may be restful, placid, complacent, smiling, or “ spiritual ” — in short, 
pathologically free from anxiety It is associated sometimes with marked thudding of 
the aorta in the epigastrium Detachment of face and manner is sometimes called “ la 
belle indifference ” and usually indicates that the disturbing emotions, and sometimes 
also the situation which provoked them, have become dissociated from tlie conscious- 
ness of the patient 

(b) An etiological investigation which includes those factois which the in- 

dividual encounters through his psycho-neuro-endocriiie system, e g , 
personal relationships, quarrels and bereavement, occupational prob- 
lems, financial circumstances, and fears and knowledge of disease 

(c) Extension of the history-taking backwards m time, to include the dis- 

turbances in the psyche which preceded the disturbances m the soma 

• 

The patient who deielops physical symptoms during the course of emotional 
leaction tends to date the onset of liis illness to the time uhen the physical symptoms 
first appeared His preceding disturbances may have been very definite and ver}' 
se\ere and included depression, lack of interest, inability to concentrate, feelings of 
futilitj and unreality, etc, but an account of these is not usually volunteered spon- 
taneous!} The patient’s consciousness is dominated by his bodily symptoms, and 
those preceding disturbances are suppressed We must, therefore, direct our m- 
%estigation to two points m time, not onh to the date of onset of the bodily dis- 
turbance but also to the date of onset of the \anous ps} chological s}mptoms which 
preceded them and ma} still acconipain them Sometimes w’e find that there is a 
lightening or relea'^e of the ps} chological S}niptoms wdien the bodily s}mptoms appear 
Ps\chologists describe this phenomenon b} saying that the emotion has become con- 
rirtcd into the bodily s\mptoms When the conversion is complete, the patient’s 
imcre‘-t IS concentrated almost entirel} on his bodil} symptoms, the treatment he has 
reccuccl, the number of doctors he has MSitcd, and tlie possibilities of securing further 
\arietit'» of treatment It is not alwa}S eas\ to induce such a patient to talk about the 
difncultics winch he has met m life because he rcpeatcdl} short-circuits the con\cr- 
<*11100 back to Ins <;\mptom, the treatments he has received, etc 

If v.e omit this supplementary examination, the true nature of man} 
tlisordtrs inciucling non-arthntic “rheumatism ’’ cannot be established, and, 
'X'i: a result, treatment ma\ he inappropriate Recent researches and obser\a- 
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tions in psychosomatic medicine show verj’' clearly the need for extending the 
scope of academic medical examination if action, i e , ti eatment or prevention, 
IS to coriespond with reality 

The Contribution of a Psychological Approach to Etiology 

A The Etiology of Onset 

When applying a simple psychological approach as a supplement to ordi- 
nary examination it is useful to arrange the findings as answers to these 
three questions of etiology of onset, viz (1) What kind of person was this 
before he developed pain, stiffness and limitation of movement? (2) Why 
did he develop these symptoms when he did, i e . to what external events 
were they the response? (3) Why did he take these symptoms in the way 
he did ? When we adopt this formula as a framework in which to arrange 
our obser\'ations, we often obtain answers such as the following 

1 Kind of Pei son Man)>- of the patients who develop non-arthiitic 
rheumatism have fairly well defined psychological characteristics, e g , they 
are unduly independent, excessively upright, have a high sense of duty, and 
are conscientious workers In their own words, “They keep themselves 
to themseh es ” A psychiatrist would doubtless summarize these charac- 
teristics by the term “ obsessional ” Such patients are rigid, stiff or touchy 
people before they become ill, with tlie rigidity, stiffness and wincing re- 
sponses of rheumatism, which from this point of view may be regarded as a 
manifest expression of their latent attitudes to life 

The previous medical history of patients with non-articular rheumatism 
also deserves a short comment Many of them have on previous occasions 
suffered from psychoneurotic illnesses in the form of " breakdowns ” or 
from psychosomatic illnesses — ^not only the ill-defined gastntides, but also 
the radiologically confirmed peptic ulcer, or the irrefutably recurring bron- 
chitis It IS usual for nervous breakdowns, gastritis and peptic ulcers to 
occur earlier in the time sequence than rheumatism and bronchitis The 
triad of peptic ulcer, rheumatism and bronchitis is one which crops up again 
and again in the medical history of middle aged “ chronics ” 

2 Extanal Events As the kind of person who develops these symp- 
toms tends so often to keep himself to hunself it is not always easy, especially 
in a single interview, to elicit the environmental factors or external events 
which precipitated deep-seated emotional reaction However, after ordinary 
examination has been made it is useful and often helpful to sit back and 
slowly say " It sometimes happens that symptoms sucli as yours (and here 
the examiner details them), begin at a time when a person is under some 
mental stress, or distress, or strain, or upset, or indecision (Then after a 
pause) Does this happen to apply to you?” The question should not be 
pressed, but often the patient immediately and spontaneously tells the Doctor 
his difficulties, or he may do so at a second interview after a period of rumma- 
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tion By me^ns of this question, addressed meditatively to the mid-air, so 
to speak, it is often possible to discover from a patient how shortly before 
the onset of his rheumatism he met with some very disturbing event, e g , 
the loss of a beloved person, of money, of career, or difficulties in his occu- 
pation Thereafter the following sequence of happenmgs may be traced 
The frustrating events provoke emotional reactions, especially those of grief 
and rage as well as of guilt, and these are associated with feelings of soreness 
and hurt This inward (or mental) pain and anguish is m turn displaced 
into outward (or physical) pain and anguish The latter, indeed, is often 
the measure of the intensity of the former With the emergence of the 
bodily suffering there is usually some lightening of the mental suffering, and 
the attention of the patient becomes focused on his rheumatism and thus 
released from his life’s problems and inner tensions 

3 The Manuel of the " Rheumatism " Having noted how physical pain 
may be the expression of mental pain, and how physical stiffness and limita- 
tion of movement may be the outward and visible signs of a corresponding 
attitude to life, we are now faced with the following question Why do 
particular persons select particular sites of tlie body for these “ rheumatic ” 
manifestations^ (I have discussed this problem fairly fully elsewhere) 
It may be said here that, in addition to considering previous injury oi 
disease which may render a site “ inferior,” account must also be taken of the 
symbolism of the symptoms For example, pain and stiffness in the pos- 
terior midline, either at the back of the neck, between the scapulae or in the 
lumbar regions, often symbolize inward feeling of resistance, obstinacy and 
resentment Again, pains in the arms and legs associated with numbness, 
tingling, deadness and losses of power, may symbolize repressed desires to 
attack (aggression) Thus it is sometimes useful to ask certain patients 
with ” sciatica ” — ” Whom or what do you want to kick^ ” Nor must we 
forget the sjmbohsm of the left side, which in the human psyche is the side 
of the body related to sinister feelings of loss, evil or magic Only when 
wii begin to take note of whether a unilateral pain is on the left side oi the 
light do we begin to leain how dominant are left-sided symptoms in non- 
arthntic rheumatism In this connection mention may be made of the 
typical (but seldom realized for wdiat it is) “ left shoulder neuritis ” wdnch 
so often is a neuritis of dcpiivatwn, not, however, of vitamins, but of a 
married partner or other dearly beloved person or object It is common in 
widows and w-idow'ers, and in married persons who are estranged or sepa- 
rated, whether through disagreement, by long illness, or by distance of land 
and «;ea But if these matters are not sought out they wnll not be volunteered 

B 7 he Etiology of Reeovery 

WliLti wc ha\c dtsco\ercd the relc\ance of the psjchological approach 
to the cUo1og\ of onset, we can then begin to t,ikc note of its \alue as an 
aul to undci standing the eliokig) of natural rcco\cry, i c, win do patients, 
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e^en in the absence of treatment, begin to get better when they do? When 
we inquire into such recoveiies after a long period of incapacity, we find that 
mail} of these patients have encountered some new environmental factors 
• which lessened the adverse pressure of circumstance, made life bearable 
again, and brought about a slackening of resentment The process indeed 
may be likened to that of the child who won’t play, who decides to join in the 
game again 

C The Ehology of Picvalence 

The psychological approach may also provide a contribution towards 
our understanding of the geographical distribution of non-arthntic rheu- 
matism \\hich, it IS now accepted, cannot be related to climatic influences 
alone For example, it is established that non-arthntic rheumatism is un- 
usually prevalent in the northeastern districts of Scotland round Aberdeen 
This area may be regarded as fairly cold, but not unduly wet It has, how- 
ever, other features which may also be highly relevant Its inhabitants are 
classical examples, whether by inheritance or Calvinistic culture, of the “ ob- 
sessional” type already described whicli (as investigation of individual 
patients suggests) is especially liable to develop non-arthntic ” rheumatism ” 

The prevalence of rheumatism over a period of years may also be related 
to the increase or diminution of what may be called the pressure of noxious 
psycliological communal environment For example, in Scotland during 
recent years, at a time when unemployment was increasing and people were 
losing the vision of life, incapacitating sickness rose very considerably, espe- 
cially in the chronic groups The interesting feature of this rise was that it 
was made up entirely of those diseases which are now being recognized as 
psychoneurotic or psychosomatic Leaders in the rise were peptic ulcer, 
gastritis, nervous debility, pleurodynia and rheumatism (Halliday, 1938) 

It must be admitted tliat medical men who are unaccustomed to applying a psy- 
chological approach to their “ cases of fibrositis ” will assuredly consider this newer 
(and older) way of looking at things as verj"^ curious and quaint, having nothing to 
do with the case Unfortunately, so often it has pi actically everything to do with the 
case If any sucli can overcome their resistance, cease “thinking” (m the Hunterian 
sense) and condescend to “ try ” (i e , supplement tlie usual physical examination by 
inquiries along the lines indicated above), they will find how often this method of 
medical examination not only “ fits ” but also “ works ” 

PSYCHONEUROTIC RHEUMATISM IN PRACTICE 

In practice psychoneurotic rheumatism takes many forms, but I have 
found the following a useful classification 

1 Hysfeucal Pams Among the insured patients whom I see in my 
capacity of medical referee, such pains are comparatively rare, except in 
persons engaged in occupations which expose the individual to excessive 
bodily danger This applies particularly to workers at depths (typically 
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underground miners), and workers at heights (typically steel erectors, 
slaters, window cleaners and steeplejacks) Other common occupations 
dangerous in this respect are those concerned with the manufacture of ex- 
plosives, as well as those sports and pastimes, e g , football, which involve a 
high degree of bodily risk There is known to be a close relationship be- 
tween hysteria and threats to bodily preservation This has recently been 
emphasized by Kretschmer who notes how often hysteria “ develops out of a 
gradually progressive anxiety for one’s safety ” Unfortunately, many per- 
sons with “ hysteria simulating rheumatism ” are admitted all too readily to 
centers for physiotherapy, with consequent fixation of the symptoms There 
aie many reasons for this, eg, (a) the still lingering superstition that 
hysteria is rare in men, (&) the failure to take note if the person’s occupation 
IS a dangerous one, (c) the omission to examine for marked thumping of the 
aorta in the epigastrium — a sign not necessarily diagnostic, but suggestive 
when present 

2 Pams, Aches, Stiffness and Limitation of Movement as Episodes in 
Chronic Psychonenrotic Anxiety States and in Psychotic Depressions These 
are very common In my experience as a medical refeiee of the insured 
persons, about one-thiid of these patients who are labelled by their doctors 
with terms indicative of non-arthi itic rheumatism, and who have been on the 
sick list for several months, readily fall into this category A full account 
of this inquiry is given elsewhere (1937) The reason for the non-recog- 
nition of the true nature of these disorders is the failure of academic medi- 
cine to indicate the need for a simple jDsychological approach as a supplement 
to ordinary physical examination In the absence of observations made by 
this technic of approach much incapacity preventable at the beginning be- 
comes permanent and fixed 

3 Pibiontis This note unfortunately must be confined to a personal 
confession I happen to be one of those who often fail to discovei by pal- 
pation fibrositic nodules vouched for by other medical men, although I must 
admit that sometimes, m the presence of an enthusiastic demonstrator, I 
am led to “ imagine ” I can feel them This does not mean that I am un- 
acquainted with nodules I discover them from lime to time, but, again, 
unfortunatel) . I seem to find them as frequentl} in peisons w'ho have no 
complaint of rheumatism as in those who have Because of this personal 
inahilit), I ha\e hesitated to make a serial inquir) about the pre\alence 
of fibrositis m an) group of persons labelled “ non-arthntic rheumatism ” 
In their medical jiractitioners The term fibrositis, in virtue of its implied 
idea of inflammation, has always seemed to me a misleading one m ’clinical 
medicine, although of ^aluc to a pathologist Fibrositis in.lhe sense of 
inflammation of fibrous tissue (as, for instance, after sore throat) is undcr- 
'-tand.djlc and m Vuch instances nn dominant clinical impression is that the 
patient is j)h}‘-ical!\ ill But m the so-called “true rheumatic fibrositis” I 
am miprts'.td far more In the patient’s l)clia\ior and attitude, inasmucli 
as u coiucKs the feeling that I am confronting a strained, unhajipi distraught 
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individual and that the fibrositis is a purely local manifestation in a process 
of reaction of the person as a "svliole This clinical intuition is difficult to put 
ovei 111 words, but the phrase " looking upon the man ” seems to summarize 
It in a communicable form In other words, to be misled by “ itis ” m the 
word fibrositis and to concentrate on the local phenomenon of nodule or in- 
duration tends to make us miss the value of the concept of psycliosomatic 
disturbance, or, if we like to use the term “ disease,” of psycho-neuro- 
endocrine disease 

Fata Cases of Fibrositis 

I have selected four patients to illustrate in outline the practical issues 
1 aised in the paper 

Case Reports 

Case 1 Following the publication of my pieliniinary report (1935) on psycho- 
logical factors in i elation to rheumatism, I received a letter from an elderly surgeon 
in which he told me that he had at last come to understand the true nature of the 
serious " rheumatism ” from which he had suffei ed some years before He gave me 
permission to quote " his case ” 

Until the age of 60 he “ had never known what rheumatism was,” but at this time 
he became ill witli severe pain in the left shoulder, upper left arm and left costal areas 
He attended various specialists, who agreed that “the case was one of severe and 
extensive fibrositis ” He was persuaded to go to a Spa, but was so crippled he had 
to be lifted in and out of the bath Various forms of physiotherapy were given with 
no improvement Finally his counsellors decided that the only dung to do was to 
"break do^vn” the fibrous adhesions under an anesthetic The patient, however, 
refused tins procedure and returned home After a further montli of agony “ quite 
surprisingly I got better witliin a few days ” 

As regards the etiology of onset, particulars of the “ kind of person ” he was are 
scanty He was attached to the staff hospital, and on reaching the age of 60, the 
usual retiring age, he expected to be retained " in view of his services ” To his shock 
and surprise he was informed that he was to be retired This hurt him very much — 
“ I lived for my work ” He had little to do, and fell into a state of boredom, depres- 
sion and resentment During this unhappy emotional phase his rheumatism emerged 
As regards tlie etiology of recovery, about a month after his return from the Spa he 
received unexpectedly " an offer of an appointment as surgeon in a neighboring hos- 
pital Life became worth living again I got better within a few days ” 

Comment This patient presents an example of left-sided symbolism, the 
sinister event being the loss of the loved object, in this case his work and 
reputation as a surgeon Was he ” a case ” of fibrositis or of psyclio-neuro- 
endocrine rheumatism^ We may accept the presence of “true fibrositis” 
— leading authorities had confirmed it However, it is evident that the 
psychoneurotic concept cannot be omitted m any understanding of the phe- 
nomena A Better all-in descriptive term would be psychosomatic non- 
artliritic rheumatism, or alternatively psycho-neuro-endocrine disorder with 
fibrositis as a dominant physical symptom 

This patient appended as a postscript to his letter the following “ I happened to 
read your articles on rheumatism when I was on vacation as a ship’s surgeon At 
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that time I had in the sick bay a fireman who had taken ill some days before with 
severe pain in the left neck and lumbar region which I ascribed to fibrositis Armed 
with a new viewpoint I visited him and tried to persuade him to talk about the kind 
of thing you mentioned Sure enough, I caught a fish ' I found that at the last poit 
of call he had been fined and logged for drunkenness and that the chief officer had 
told him that the Company would dispense with his services when he reached Liver- 
pool The man’s previous record had been good, but he had evidently received a letter 
from his wife which worried him and had set him on a drunken bout Anyhow, after 
his interview with tlie Chief Officer he became oppressed witli a feeling of hopelessness 
and resentment At times he said ' he did not know where he was,’ and he pictured 
himself not being able to secure a job again Some days later, the rheumatism ap- 
peared I thought I would try an experiment in treatment in tlie light of this infor- 
mation, and I explained my idea to the chief officer who was interested and who agreed 
to inform the man that his sins were forgiven and his misdemeanor would be of- 
ficially erased Next day, the pains had almost cleared, and on tlie following he 
resumed his duty It seemed to me that if I had not made the furtlier inquiries which 
I did, the man would probably have been on the sick list until we reached Liverpool, and 
after that would probably have haunted die hospitals receiving many courses of 
massage ” 

Case 2 A medical practitioner told me the following " I had a patient, a child- 
less widow of 38 years, who after tlie death of her husband eight years previously de- 
veloped a neuritis of the left arm which lasted for nearly two years Rather tlian 
return to hei family she decided to take an apartment house and to earn her own 
livelihood She obtained a secretaiial position m a warehouse, and remained cheerful 
at work and had a fairly extensive social life including attending church and bridge 
parties Six months ago she consulted me because of severe pains in the lumbar region 
I could make out nothing definite, but she seemed in considerable bodily distress 
I tried to find out from her if she had any difficult emotional experiences m her 
life latelj', but she denied this, and admitted only to some overwork at the office I 
accordmgl) sent her to see a phj'sician at one of the hospitals, and he diagnosed wide- 
spread fibrositis and recommended a course of physical treatment including massage 
However, jesterday, to my complete astonishment (I should not have thought it of 
this woman) I learned from private sources that for several years she had been asso- 
ciating w ith a married man who was rather a bad lot It appeared that shortly before 
she reported sick he had got into financial difficulties and had begun to blackmail the 
patient for inoncj threatening her that if she did not give it to him he would mforni 
Iier lelatives lliat she was Ins mistress 

Coin wail I have included this patient to illustrate the difficulty of dis- 
coNcnng lelevanl etiological factois in persons wdio keep themselves to thein- 
‘^cKes The “ lumbago ” symbolizes resentment, resistance, threats to pride 
and independence and other related ideas The term “ fibrositis,” granted 
that nodules tterc present, again seems inadequate and even misleading 

Cau' S Tins was a marntd man of 38 jears who m March reported to Ins In- 
''tirancc Practitioner with a complaint of severe pam between the scapulae and of pain 
md *:tiffncss in tin. left lumbar region The patient explained to the doctor that on 
the prtxnuis daj he had been thoroughlj soaked and together the) accepted the cti- 
<ilog\ of the " rhunnatism ” to be a ‘’chdl” 'Ihe doctor dmgnosed fibrositis, pre- 
'c'-dfd .nspirms and ‘'ornc* hHimeiit The patient was still on the sick list when I s.aw 
him in jimc ihrtt months laitr He looked tired and anvious and was inclined to be 
se’^eniiit! iKcatKc he Ind t>et.n summoned before a mcdic.il referee 1 was not able to 



THE CONCEPT OF PSYCHOSOMATIC RHEUMATISM 675 

satisfy myself about the presence of nodules I then investigated the details of his 
soaking and elicited tlie following 

He was a hard-w’orking conscientious man anxious to do the best for his four 
children. Eight yeais previously he had had a peif orating gastric ulcer, but since 
that time he had been well, apart fiom a severe and prolonged attack of bronchitis two 
3 ears previously He had had no previous rheumatism apart from occasional 
“ tw'inges ” As regards employment, apart from his two periods on the sick list he 
had been continuously at w'ork, but m January, through no fault of his own, he had 
fallen out of employment With this he became very depressed and for the first 'time 
his tlioughts turned to the political system which allowed such things to happen to 
respectable, decent working men During this mood of depression he was told by the 
Labor Employment Bureau that if he visited a firm in a town eight miles distant, 
he w'ould probably secure a job He was by now in debt, and he had no money to pay 
his bus fares Accordingly, he decided to walk, but a lashing rainstorm came on, and 
as he plodded through it his temper rose In his own words “ he was so upset in his 
feelings tliat he decided to refuse the job even if it was a good one," and in actual 
fact this is what he did He returned home in the pouring ram and when he got there, 
he refused to speak to his wife and lay down in his bed When he tried to get up next 
morning he found he was unable to do so because of Ins pains 

As he related tins story, he slioived considerable emotion and shed some tears I 
told him how often pain such as Ins came on during a time of deep-seated mental 
stress He seemed to see the point, and admitted that such things were possible We 
talked matters over, and although I retained him on the sick list, I received a letter 
from him the following week telling me that he had now secured some work and was 
"almost weH” 

Comment This man may or may not have had fibrositis He was cer- 
tainly ill Note the previous history of peptic ulcer and bronchitis The 
soaking may have been a factor in the etiology of onset — it is not possible to 
say, but so often one finds that patients “ rationalize ” these physical en- 
counters (example, chill, heat, cold, bad air, soaking, etc.), and further in- 
quiries reveal that the dominating etiological factors were psychological 

Case 4 This was a married woman aged 30, a bus conductress, who on July 18 
developed pain, stiffness and swelling of tlie left great toe so severe that she had to be 
earned from her work and put to bed There she remained and about two weeks later 
she developed pains in the left shoulder and left neck as well as pains and swelling in 
the region of the left sternoclavicular joint She remained in bed under the care of 
her insurance practitioner until September 20 Eight days later she was referred 
to the out-patient department of a hospital where, after roentgen-ray examination 
and elimination of. gonorrhea, a diagnosis of periarthritis was made She was 
given courses of massage, heat and electricity, and I did not see her until Novem- 
ber 4, when my clinical notes read as follows " Stiffness of both joints of left great 
toe but no definite swelling Definite thickening — almost as if fluctuant — ^but no 
tenderness of left sternoclavicular joint, also slight thickenings over the joints 
of tlie second and third left sternocostal junctions ” However, two other points im- 
pressed me Firstly, her manner whicli was placid, smiling and composed Secondly, 
it was extraordinary to find these physical signs confined entirely to the left side 
Together these points suggested the possibility tliat psycho-neuro-endoerme mechanism 
must have played a prominent part in inducing her illness 

Her story was as follows She was married in 1928, and a child was bom in 1930 
That year also her husband left for America At first he was able to send her money 
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but this lasted only a short time Rather than depend on her parents she decided to 
take up employment as a bus conductress She was able to do tins and live with hef 
parents who looked after the child Although her husband was unable to support W 
he continued to write regularly, but in January of the present year he ceased writifi r 
and as the months passed she thought he had deserted her Also in January she 'vwts 
transferred to another town and had to live in lodgings This not only i educed l»er 
income but also pi evented her from seeing her cliild She became depressed ajjod 
sleepless Hei father was continually writing hei to get into touch with the prcJper 
authorities with a view to tracing the whereabouts of her husband but she was afrlaid 
to do tins in case hei worst fears might be confirmed On July 15 her landlady Xwent 
on holiday and she transfei red to new lodgings She felt totally alone and abando»ied 
and could see no way out foi the futuie Three days later she collapsed while on dility 
AVith severe pain in the left great toe I 

It IS noteworthy that she actually did hear from hei husband on October 20^ind 
he stated that he had at last secured a job and was looking forward to having her* out 
beside him befoie long According to her statement this letter made her f^l'lji^tter 
and since then her symptoms had improved somewhat As the woman related Aer 
symptoms she broke down and after this we had a talk about tlie meaning of her illnAss 
and where the course of her life lay ^ She willingly accepted the sequence of eveiftts 
in relation to her symptoms I asked lier to come back three days later She had lAst 
that smiling detached facies and was somewhat anxious looking Moreover, tlfte 
swellings had entirely disappeared Eighteen months later I learned from her doctAr 
that following my two interviews she had resumed work and had never been on tl« 
sick list since | 

Comment The term periarthritis is totally inadequate as a summary oil 
this patient’s illness and as a guide to action The psychological approacla 
contributed definite findings regarding the etiology of onset in respect to (cr )f 
the kind of person, (&) the external events, (c) left-sided symptoms (jf 
must admit, however, that I have no idea why the great toe and sternoclavicul- 
lar joints wcic chosen ) It also contributed towards an understanding oh 
the etiology of rcco\ery — the letter from hei husband, the telling of her! 
story, innocence replaced by insight, and the return of the will to work for| 
her child This problem, the etiolog}' of recoveiy — why does a person gets 
bettci when he does^ — has been, in the past, far too much neglected i 

These examples must not be regarded as isolated ones Any medical? 
man will find similar cases in his every day practice if he cares to look fori 
them All} specialist in rheumatism w'ho neglects the concepts contained in 
the term “ psychoneiirotic rheumatism ” may be compared to a motor me- 
chanic who IS content to repair a hole m the tiie wnth the \cry ncw'cst of 
patches and solutions, but who considers it beneath his notice to search for 
the nail to which the lesion was sccondai} And the nail, like the under- 
King psicho-iicuro-endocniie disturbance, tends to bring about recurrences 
of “ the condition ” cither at its original site or elsewhere 

Cos CM SION 

Hov do wt {litTcrcntiate bttwtcn “ true fibrosiiis ” and “ psychoneurotic 
riunm iti<:m ** ' At jirc'-cni the answer is, In working more and talking less, 
In odn r word>, the differtiitiation depends on the nature of the observations 


THE CONCEPT OF PSYCHOSOMATIC RHEUMATISM 


677 


we make rather than on the views we hold In piactice this means the 
following 

1 Examine the patient honestly and do not detect abnoimalities which 
are not there If nodules and indurations are not present do not, on any 
“ theory of fibrositis,” deduce their presence If nodules aie demonstrable, 
remember that the etiology is not known m any scientific sense 

2 Wliether nodules are present or not, always include a psychological 
appJoacJi as a supplement to routine medical examination When they are 
absent, this approach may point tlie way to a diagnosis of hysteria, ‘chronic 
anxiety state or ps 3 'chotic depression If nodules are present, a supple- 
mentary examination may indicate very clearly how the rheumatism emerged 
during a period of intense emotional stress, and, as we come to realize how 
often “ fibrositis is cured ” when emotional stress is relieved, any observa- 
tions we may make on the life situation of the patient may provide us with 
guidance for action (treatment) much more valuable than routine courses of 
physiotherapy which take.no cognizance of important etiological factors 
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SCHIZOPHRENIA; A NEUROBIOLOGIC APPROACH* 

By Arthur O Hecker, F A C P , Indmnhead Gap, Pennsylvania 

The approach to an understanding of the mechanisms responsible for 
mental illness has definitely entered a new phase, one cliaractenzed by at- 
tempted S3nithesis of data acquired through distinctly separate methods of in- 
vestigation This is basically a neurobiological methodology which utilizes 
data ascertained by the various individual methodologies whicli are applied 
to the study of the development, form, and function of tlie nervous system 
This approach attempts to bring psycliological studies with their multi- 
tudinous ramifications to a physiological level , i e , it is an effort toward the 
interpretation of psychological data in tlie terms of neuronic development 
and function It attempts, by outlawing the dichotomy of psyche and soma, 
to view psychology and the development and physiology of the nervous sys- 
tem as part and parcel of the same thing, the mind being defined as the ob- 
jective and subj'ective expression of the biophysical function of the cellular 
units of the nervous system 

Such a methodology picks up the loose ends of phylogenetic, embryologic, 
anatomic, biophysical, biodiemical, patliologic, clinical, and comparative and 
human psychological studies of the nervous system and ties them into a 
unitary methodology which represents not the partial perspective of separate 
methods of investigation, with their conclusions based on incomplete data, 
but a total perspective or comprehensive schema 

Even the most superficial use of this method of investigation makes ap- 
parent certain principles of nervous function which have been either over- 
looked or, if dlsco^cred, not utilized in the synthesis of data which have gone 
into the formulation of etiologic doctrines in the past By bringing phylo- 
genetic studies and studies of comparatne behavior into the scheme of in- 
vestigation \\e feel that we have been able to draw certain conclusions which 
ma\ serve to re-orient the investigative approach to and the interpretation 
of the ncurodynamics behind so-called functional mental illness 

Schi/ophrcnia probably represents the major problem of psychiatry 
'riiis is not only because it is so cconomicall} and socially important, but 
because a clearer understanding of the mechanisms behind the schizophrenic 
process can unquestionably throw considerable light on other psjchiatric 
piohlcnis and lead to more concrete knowledge of neuropathology It is 
for this reason that uc arc attempting to present here a neurobiological or 
coinprehensi\c interpretation of schizophrenia 

Tor the most part, the iKr\ou5 s\.stcm has been studied without considcia- 
tion for Its plulogtnetic statu*' Likewise psvchological studies, while fre- 
qiaiuK taking into consideration plnlogenelic processes, hate not been fully 

* IV rtvta lor ju.M Xo^itnilxr ^0, 1939 
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cognizant of the importance of determining man’s phylogenetic status other 
than to place him at the top of the phylogenetic scale This is too static an 
interpretation Man can not be considered as phylogenetically mature, as 
we will see This is a most important consideration m any study of the 
function of the neivous system By considering man as a phylogenetically 
immature creature, a being in transition, the synthesis of investigative data 
is simplified, many of the apparent antinomies arising from separate in- 
vestigative metliodologies are solved, and a better perspective of neural 
mechanism? and tine behavior that results is obtained 

Phylogenetic Background 

All living organisms, from the simplest protozoa to the highest metazoa, 
expend their vital energies toward the attainment of two specific goals, i e , 
self and species maintenance These goals themselves are served by three 
universal biologic impulses — ^tlie urge to seek sustenance, the urge for pro- 
tection from mimical environmental influences, and the urge to reproduce the 
species in kind To these impulses we give the terms hunger, self-protective- 
ness, and love Intangible as these things may seem, they are, nevertheless, 
as real as life itself, and even tlie most superficial survey of phylogenetic 
development forces us to accept, as a scientific fact, that these are the biologic 
constants which determine behavior throughout the phylogenetic scale from 
ameba to man 

In protozoa, protoplasmic irritability serves to adjust the organism to its 
environment and to adjust the internal economy of the organisms so that 
these ends are best served In metazoa, because of cellular specialization for 
division of labor, the nervous system is developed for the specific purpose of 
maintaining the internal and external adjustment of the organism in its 
struggle for species and self-maintenance Thus, it is at once apparent that, 
from the beginning, behavior and the structure and function of the nervous 
system are inseparable, the one tlie manifestation of the other The defi- 
nition of the word “ mind ” is tlien limited to the sum total of the function 
of the nervous system It is also apparent that all organismal behavior, as 
well as tlie structure and function of the nervous system, is determined pri- 
marily by the two essential biologic goals of all living organisms in response 
to the impulses of hunger, self-protectiveness, and love, and that these prem- 
ises must serve as the basis for ail interpretations of behavior oi nervous 
function 

Phylogenetic progress is an almost interminably slow series of events in 
whicli many factors operate continuously In general it is characterized by 
an increased range of mobility associated with varying morphological adapta- 
tions to a successively more complicated environment to which the organism 
must react to secure, maintain, and reproduce life With the evolution of a 
new species of life eventualities arise which require more complicated 
mechanisms and more complicated behavior patterns for existence This 
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necessitates a concomitant inciease in the functional and structural form of 
the nervous system However, before satisfactory behavior patterns are 
well integrated and stabilized a long period of experimentation with tlie en- 
vironment, as well as adjustment of the internal milieu of the organism to 
these experiments, is necessarj’- Species maturity is measured by tlie stabil- 
ity and consolidarity of the species-specific engrams and their universality 
among individual members of the species In terms of neurophysiology this 
may be expressed as the functional solidarity of the neuronic chains 

Functionally and structurally the phylogenetic development of the nervous 
system follows a distinct pattern and results in a progressive encephalization 
of the centers of control The “ master ” of the entire nervous system is 
always found to be m its most cephalad portion Likewise, the newest 
phylogenetic acquisitions of the nervous system, and, therefore, the least 
stabilized and consolidated or integrated by species experience, he cephalad 
Furthermore, each older level of function (phylogenetically inherited) is 
represented in each successive cephalad level so that it may be subject to 
modifications of function according to the environmental exigencies of the 
new species This is essential for maintaining the internal milieu of the 
organism in satisfactory adj'ustment to the environmental contingencies with 
which the organism is faced * 

This means that each new species must pass through a period of transition 
characterized by two contiguous processes New engrams must be worked 
out by experimentation with the environment At the same time the newer 
neivous centers must assume control and dominance of older phylogenetic 
engrains During this period of transition, the organism’s behavior reflects 
this struggle between these two foices for dominance of the organism’s 
behavior, i e , reflects the struggle between newly formed engrams which are 
in the process of integiation and old well consolidated phylogenetically in- 
herited engrams We find then that behavioi during this transition period 
is unstable and ^arying in its manifestations, that it is, in fact, a compromise 
betw'een two neural ineclianisnis, one well consolidated, the other in the proc- 
ess of being consolidated Species maturity is reached only when the newei 
engrams attain complete dominance of older neural mechanisms 

In succession the midbrain, the thalamus, the corpus striatum, and finally 
the ncopallium aie developed with each in turn acquiring the “gieatest com- 
pass of the conliol of beluiMor ” With the acquisition of a highly spe- 
cialized premotor and parietal cortex we come to man in Avhom we find the 
highe.xt representation of the plnlogenetic de\elopment of the nervous sys- 
tem* a ner\ous s\stem in w’hich there arc “vague memories of those 
cemuries when the world was in ith childhood “ 

• rtm lt.ad» to the cnjiclti^ioti that in Acrtebratts thtre is no actual diMstoti 

t'l ti I sj-itinu into the cortico-^pm il md autonomic sjstcins, a fact that is ^^cl! sub- 

■‘‘irtiind li. rtitni rt'«*rct’<s Thc^e tvo ‘:>stcnis, heretofore regarded as scpirate, arc 
* rrred strd pj ivcrj tceci ot impal^e nt^rration and can not he considered distinct in .mj 
r*-,t *'«’*• Pr'vh'gcnc'tic ‘Uidscs would p<»mt to no other conclusion, and it ts nUtrestuig 
t-) rov 5 u' n ii e-rors co' ’d fx: aso'dtd n thconnng on human phj'iologic processes it 
c s*j* s.iL'c f'chtde*! .n tfu* fo'mntion o' tlr'e theories 
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Man’s development is chaiacteiized by a gradual loss of effective de- 
fensive and offensive morphological mechanisms for combating mimical 
environmental influences and a concomitant giadual increase in inventiveness 
In its' broadest sense we speak of this latter as intelligence In its strictest 
sense it is the ability to form concepts which adjust the organism satis- 
factorily to its eiivii onment Structurally, this ability to form concepts has 
been showi to be associated with the development of the human premotor 
cortex, that part of the nervous system designed as the great association areas 
where through synaptic neuronic associations, by cellular polarization (Kap- 
pers), uniquely human behavior is initiated Many recent experiments 
definitely place the seat of conceptual ideation in tins region of the nervous 
system Therefore, from what we know of phylogenetic development and 
comparative behavior studies, it is appaient that intelligence or, as we prefer, 
conceptual ideation is man’s biologic mechanism for use m his struggle for 
species and self-maintenance in response to the urges of hunger, self-pro- 
tectiveness, and love, i e , the mechanism through which he adjusts himself 
to the environmental circumstances of his life 

We find, however, that in man’s immediate phylogenetic predecessors tlie 
struggle for species and self-maintenance is essentially an individualistic 
struggle in whidi the weak and the unfit are rapidly eliminated Individual 
strength is the ideal, weakness is synonymous with annihilation Mutual 
assistance among members of a species m the struggle for existence is found 
on only the most primitive scales when observed at all These forms of life, 
those that survive, are morphologically adapted for success m an indi- 
vidualistic struggle with their environment, and their behavior patterns or 
engrams are so designed In man the situation is reversed, for man, even 
when endowed with a high degree of intelligence, is no match for the de- 
structive forces of his environment as an individual Gregariousness be- 
came mandatory for man as he lost his morphological defenses against 
natural enemies 

Gregariousness is man’s primary speaes-specific behavior engram If 
we study the history of the human race as far back as we can go with scien- 
tific theorizing we find that this was probably the first specifically human 
engram to be developed and is today die best integrated and consolidated 
of man’s species-specific engianis How well consolidated it is we will see 
later All other strictly human behavior engrams and neural mechanisms 
have this as the pattern or ground-structure to which they must conform 
Now, for this to be a biologically effective mechanism it must be supple- 
mented by othei behavior patterns which conform to its essential form 
A communal type of existence, just as a multicellular type of existence, pre- 
supposes some agency whicli will maintain harmony of function Out of 
this need developed moral obligation, the keystone, m a biological sense of 
effective communal life The moral obligation of which we speak is not 
limited to the popular conception of die term “ morals,” but refers to that 
obligation each individual living in a communal state must assume toward 
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Others for the welfare of the whole To quote Bergson who summarizes 
this well . “ It IS society that draws up for the individual the programme 
of his daily routine It is impossible to live a family life, follow a profes- 
sion, attend to the thousand and one cares of the day, do one’s shopping, go 
for a stroll, or even stay at home without obeying rules and submitting to 
obligations Every instant we have to choose, and we naturally (due to 
speaes-speafic engrams — Antlio ) ) decide what is m keeping with the rule 
We are hardly conscious of this, there is no effort In the ordinary way we 
conform to our obligations rather than think of them The members of a 
CIVIC community hold together like the cells of an organism Habit {speaes- 
speafic behavior engrams — Author), sei^^^ed by intelligence and imagination, 
introduces among them a discipline resembling in the interdependence it 
establishes between individuals, the unity of an organism of anastomotic 
cells ” And just as the nervous system is the cohesive factor m a group 
of anastomotic cells, moral obligation is the cohesive factor m communal 
existence Moral obligation, in this sense, is the means through which a 
gregarious or communal type of existence is made possible, and thus is the 
means by which human life for the individual and the species is maintained 
It IS man’s second species specific behavior engrain 

It IS now to be noted that these two behavior engrams or patterns have 
become “ unconscious ” functions, functions which have become so well 
integrated tlirough species necessity and experience as to be considered 
“ instinctive ” If one considers species-specific instincts as unconscious 
reactions or drives found univei sally among members of a species, then we 
can consider gregariousness and moral obligation as man’s species-specific 
instincts Because they are species-specific and develop with the acquisition 
of a highly specialized premotor cortex their master neuronic mechanism 
nnist be represented in this area But it is to be remembered that they are 
superimposed upon the individualistic instinct-engrams which man has in- 
herited from his immediate phylogenetic predecessors Thus, if the laws 
of pli) logeiietics hold for man, and there is no scientific reason to theorize 
to the contrar), then the species-specific instincts of man must eventually 
assume complete dominance of these phylogenetically older individualistic 
instincts and modify them to conform to the newer scheme of living if man 
IS to be considered phylogencticalh mature In terms of neurophysiology’, 
the neuronic chains for these instincts must completely regulate and modify 
older and lower neuronic chains We can only conclude from phylogenetic 
studies that these instincts arc manifestations of neuronic patterns which arc 
.'K much predetermined for the indiMdual as arc the cellular patterns of the 
heart or lucr, patterns winch ha\c been consolidated by' (phylogenetic and 
''p< CIO's) experience 

It becomes apparent at once that thij- dominanee has not been efifected 
Man’s behaeior o\er the period of its recorded history, and we may pre- 
•’lun*' before this, reflects a stnu»g!t toward this dominance which has never 
h',tn f’juite arhic\cd. Man's behaeior is eharacterizcd by an endless struggle 
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toward intellectually ideal behavior based upon the laws of moral obligation, 
but IS marked by that ebb and flow characteristic of experiment, is unstable 
and unpredictable, is fluctuant m its manifestations, is a never ending re- 
sponse to new and varied concept formation, and when broken down m 
analysis consists of an eternal conflict, both for the individual and the race 
or any of its component subdivisions, between individualistic animal urges 
and die urges of moral obligation and the intellectual concepts built around 
the concept or speaes-specific instinct of moral obligation In tlie individual 
we daily see in every phase of behavior that this conflict is manifest, and m 
general we may discern it by the conflict of political, religious, and social 
ideologies for a “ place m the sun ” Man’s behavior reflects a period of 
phylogenetic transition, a peiiod during which new phylogenetic neural 
acquisitions (in tins instance the human premotor cortex) are adjusting a 
new species internally and externally to its environment in an attempt to 
insure most efficiently species and self-maintenance It is a period during 
which we would expect behavior to be “ experimental,” and we find daily 
evidence tliat it is In terms of neurophysiology we find that man’s behavior 
reflects a struggle for dominance of the neural mechanisms of the premotor 
cortex in its formulative stage over older phylogenetic centers with engrams 
which are well consolidated and integrated It is in popular terms a struggle 
between human intelligence and animal instinct for dominance of behavior 

Therefore, from phylogenetic studies of neural development and com- 
parative behavior we conclude that man is a being in transition, that his 
behavior reflects a conflict with varying compromises between his species- 
specific instincts of gregariousness and moral obligation, and the concepts 
built around these instincts, and the individualistic instincts he has inherited 
phylogenetically, and that this behavior reflects a functional attempt of an 
unstable and immature premotor cortex to dominate a stable and mature 
older nervous system in the struggle for self and species maintenance in re- 
sponse to the primal urges of hunger, self-protectiveness, and love That 
tins IS of major importance in the development of the schizophrenic reaction 
we will attempt to elucidate 

Developmental Background 

The development of the individual human fetus from conception to birtli 
IS essKitially a rapid recapitulation of the phylogenetic development of the 
speaes In the fetal nervous system the phylogenetically well integrated 
reflex and instinctive levels are established early As an example, we find 
tliat the neuronic chains over which nervous energy flows for maintenance of 
cardiac action are intact and functioning by the fourth month of fetal life 
Development within the fetal nervous system proceeds in relationship to the 
phylogenetic age of tlie part and does not proceed at the same rate in all 
parts of the nervous system simultaneously Although many of the lower 
levels are functionally integrated by the fourth or fifth month of fetal life. 
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in the frontal lobes of a six month fetus “ lamination has not yet appeared 
and the cells are of a uniform undifferentiate type (neuroblasts) They are 
small round cells with a close and readily stainable reticulum, but quite 
devoid of processes, and they he embedded in a matrix which, m hardened 
and stained sections, somewhat resembles the gram in marble In the eighth 
month embryo the neuroblasts are somewhat larger, tlie reticulum is less 
close and has less affinity for stain, but there are as yet no definite processes 
At this age signs of lamination are very clearly seen m the frontal region of 
the cortex In the motor area of the cortex of the eighth montli embryo 
medium size pyramidal and also Betz cells are readily recognizable ” ^ 

At birth the structural development of the nervous system is far from 
complete The phylogenetically newest areas have not fully begun to take 
form, the cells of the frontal areas of the cortex being barely recognizable as 
nerve cells At birth the infant human being is, in truth, a “ little animal,” 
an organism without a frontal cortex Intelligence is only potential and neo- 
cortical association centers are not developed or integrated 

From birth to ph3'Siological maturit}^ which we estimate biologically as 
full physical and sexual maturation, the development of the human organ- 
ism lias as its goal “ the functional integrity and dominance of the cerebral 
cortex ” " By two weeks progress is apparent, for the “ cells of the frontal 
cortex ha\e made a rapid advance in development and are recognizable as 
nerve cells A cell body is present, although the protoplasm of this differs 
from that of a mature cell, being very vacuolate and liable to break away 
A few years after birth these cells have assumed their mature character and 
are in possession of dendrites, axons, and gemmules ” We find that the 
development of the premotor cortex and, thus, the development of intel- 
lectual capabilities (capacity for concept formation) is gradual and pro- 
ceeds along a definite plan from the more simple faculties to the most com- 
plex It also reflects the steps of development of the human race from its 
evolution to its present state It is an hierarchy of neuronic associations 
within the general hierarch} of levels of the complete nervous system, and 
development piocecds from level to level in an orderly manner, just as it 
docs ill the nervous system as an organ Bolton “ substantiates this by 
showing that development of the cortex takes place from within outward 
and that at birth the outer stratum of the cortex is little more than half the 
depth of the stratum of the adult and exhibits an aggregation of embryonic 
cells 

With the establishment of the need for a communal type of existence 
with its manifold problems of organization and integration, the need for a 
hie'hlv intricate method of communication between individuals is recogniz- 
able Speech devclojied m man’s early period of evolution as a specifically 

* Tf'it *!(. ^ric «>f m itirjW vt vlech the mflwithnl c; phjsicall} ctiiiipjKd for his struffplt 
' i" I ‘'•tf-'i'iirit' m’ti c I'J rc-i'OKC to the iirRcs himser, sih-prolirtncness, and 

> I I., ir itu* dcf re* o' nviterrs uh’ch ci’vb'f's hen to tali fes place as a mature ineml)'T 
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human mechanism and as a cortical function Therefore, the development 
of the power of speech is in the infant the fiist objective manifestation of the 
functional integration of neuronic associations in the strictly human cortex 
The onset of speech is at about 19 months in boys and 18 months in girls 
Karim * reports on the neurodynamics of the development of speech and is 
quoted here to illustrate graphically just how cortical control of older centers 
is eifected and how, through cerebral association centers, older centers are 
tied into a new behavior pattern It also shows how intricate are these new 
neuronic associations or digrams and that these, being specifically human, 
depend upon an intact neocortex Karlin’s discussion is summarized as 
follows A normally developed cortex is essential for speech The normal 
actn ity of the cerebral cortex is dependent upon tlie interaction of two proc- 
esses the sensory and the motor Myelinization of fibers of the central 
nervous system proceeds m the following order. (1) the sdisory, (2) the 
motor, and (3) the association fibers Speech impressions are received in 
tlie cerebral cortex by all the senses auditory, kinesthetic, tactual, visual, 
gustatory, and olfactory For the normal development of speech, at least 
one of these senses, i e , good hearing, is indispensable, especially m the early 
periods of childhood The sphere of hearing m the temporal lobe of the full 
term newborn infant can be sharply distinguished by its marked myelmogeny 
m contradistinction to other temporal spheres, and from all evidence the 
auditory mechanism is well established at birth The auditory word area 
IS at the upper, sylvian, surface of the temporal lobe and m tlie adjacent 
posterior end of the first temporal convolution The visual word area is 
the angular gyrus The auditory word area is connected by association 
fibers with the motor speech area, Broca’s area, located at the posterior end 
of the inferior frontal convolution and m the adjacent parts of the pre- 
central convolution and of the insula The visual area is linked with the 
motor area for writing, which has not been definitely placed Myelinization 
of the motor tracts is not complete at birtli Even nine months after birth 
myelinization of the pyramidal tracts is not complete At birth the fibers 
of the olivospinal tract have not even begun to myelinate Since speech 
depends upon the functional maturity of both sensory and motor pathways, 
as well as of the association centers, it cannot begin until myelinization of all 
components is complete 

Thei e is no peripheral organ or set of organs that has been set aside by 
nature for the peripheral production of speech All tlie structures that are 
used for articulation have been serving and are serving purposes biologically 
more fundamental than speech These are the functions of respiration, 
mastication, and deglutition 

It is readily apparent, then, that the first truly human neural mechanism 
to be developed is associated with the functional and structural maturation 
of areas of the neocortex, and in its development makes use of and modifies 
lower neuronic patterns Also, “ there is a universal unanimity of opinion 
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that Speech is an index of the mental development of the individual Mental 
(intellectual) retardation has to be considered when a child of two and one- 
half or three years has shown no attempt at vocalization ” 

Following vocal expression the next step m cortical development is shown 
by the formulation of coherent sentences, a task which requires development 
of cortical association patterns involving all sensory components listed above 
and a complicated and intricate association and motor system This de- 
velops as the neocortex develops structurally 

If we accept the appearance of speech as the first indication of the func- 
tional integration of the human neocortex, and, tpso facto, as the first in- 
dication of intellectual development we can trace the intellectual development 
of the individual from this stage onward as an expression of the gradual 
structural and functional maturation of the neocortex and will have estab- 
lished m the human premotor cortex a structural and functional basis for 
intellectual activity 

It is generally agreed that the human brain is structurally mature at 
about six years of age, i e , that the numerical maturation of neurons is 
complete From this period until well into middle life development is re- 
presented only by a numerical increase in cellular processes (dendrites) and 
an increase in the number of neuronic associations The period from the 
time of the appearance of speech until about six years of age represents the 
jieriod of structural development of the physical substrate of “ conceptual 
ideation ” From six yeais to physiologic maturity represents that period 
during which intellectual engrains and concepts of behavior are integrated 
and consolidated b} precept and example, and during which the highest 
cortical centers are stimulated by experience and instruction toward the 
ability for thought synthesis, about which more will be presented later 
It is during the formulativc period of development, both from a behavior 
and neurological standpoint, for the two arc inseparable, that factors of im- 
portance in the understanding of schizophrenia de\clop 

During this period the individual is not a " free ” organism, but is under 
the guidance of Ins creators, his parents or their substitutes It is the period 
of protects c education in the lavs of human bchaMor on one hand, and a 
penod of protccti^e instruction in the mechanisms required for “free” 
CMstcnce m a communal adult society on the other Of the former we may 
refer to this jihase of dcielopincnt as the inculcation, in the developing mind, 
liirough stimulation of neuronic as«otiations In repetition and reiteration, 
of those idealistic concepts of behavior which have been passed through 
generations of huinan existence, modified and amended according to circum- 
stance. and which reflect the experience of the race In other w'ords, it is 
during thi*> period that the nidiMdual learns the rules of behavior according 
to ihc rchgiou-!, economic, and ^ficial ideals of Ins instructors and througli 
pimtul rmd ple.is.'uu jicrsonal c\j»criencc 'I he " instructed *' neuronic asso- 
ri ition- ot iKh.uior formed ilunng ihi'. period are precepts, not concepts, i e , 
the siinniH and tlic neuronic association'; the> produce are " from the out- 
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Side ” and, if we may use the term, tliey are mechanical acquisitions The 
ability for concept formation at this period is limited and immature and 
functions only in response to poignant stimuli of pleasure or pain The 
biologic purpose of this training is, of course, to prepare for the successful 
socialization of the individual when he becomes “ fiee ” 

The sensory-association-motor pathways formed through neuronic asso- 
ciations depend for their colisolidarity upon one of two factors, both of 
which are continuously operating during the formulative period of develop- 
ment On one hand we have stimuli constantly repeated and nervous energy 
flow over tlie same neuronic chains On the other we have stimuli arising 
from a situation which is so poignant and intense that consolidation and 
integration of a high functional degree are effected immediately Thus a 
cliild may be repeatedly told never to put its hand in a flame and eventually 
learn never to do so Another cliild may never be so instructed, but once 
experiencing the pain of such an act, will never again perform it and will 
have a painful recollection of his experience to guide him through life 
Therefore, experience and instruction (thus, total environment) play a major 
role in determining the behavior of an adult through the strengtli of the 
neuronic patterns they integrate during the formulative period and must be 
given major consideration in the interpretation of functional disturbances 
in the adult nervous system We find that these are mechanical reactions 
which function more or less as closed circuits in which evaluation of arcum- 
stances does not enter into the response Intensive religious training is an 
example of this We may also explain it as an acceptance of facts without 
an evaluation of the total perspective of forces brought into synthesis in the 
formulation of behavior responses It is the mechanism which underlies 
delusions m pathologic states, and is associated with a stage of neural de- 
velopment corresponding to that found m the formulative period of de- 
velopment During tins period “ precept ” behavior is the dominating neural 
mechanism m behavior although “ concept ” behavior is developing as the in- 
dividual approaches physiologic maturity 

We may summarize the development of the human nervous system post- 
partum m another way, paraphrasing Jelliffe In infancy both the level of 
intelligence and the products of intelligence (ideals) are weak and unorgan- 
ized and the phylogenetically older levels are all powerful The child lives 
m a phantasy world with its primitive pleasures He has tantrums, or 
sulks, or cries when not satisfied, and laughs and gurgles when pleased He 
mostly sleeps Through pain and pleasure the intellectual or conscious level 
begins to learn about reality, and then through precept and example builds 
up its own nervous pathways as adaptations to the world The unconscious 
phylogenetically older centers become guided by conscious experience, and 
still further controlled by the refinements of civilization (ideals) to such a 
degree that behavior is made comfortable to the mores in each particular 
situation, 1 e , ideally becomes adaptive, successful, and pleasure giving 
(Thus the older levels become sublimated and their forces become socially 
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creative and attain survival value, both individually, racially, and sociologi- 
cally.) 

Man becomes physiologically mature at puberty, i e , he is capable of 
mating and of reproducing his kind The sexual urge m all lower forms of 
life reaches an intensity which demands satisfaction at the time of physio- 
logic maturity In the human organism this urge may be somewhat less 
intense at tins physiologic period, but is nevertheless of sufficient intensity 
to arouse a mating instinct and to urge the individual to gratification How- 
ever, m a civilized state, through species experience and economic, social and 
other environmental circumstances contingent upon tlie instincts of gre- 
gariousness and moral obligation, there is a general agreement among in- 
dividuals that the ideal age for mating is not at puberty but later in life, and 
that mating and reproduction must be consummated only according to certain 
sets of idealistically conceived laws The necessities of communal existence 
on a civilized plane demand this, and in the developing individual nervous 
system, because of its general necessity, these “ ideals ” are inculcated 
through education, an education which consists of instruction by constantly 
repeated verbal stimuli, taboos, and stimuli associated with religious 
pageantry Fundamentally it is an attempt, for the biologic purpose of 
species maintenance, to readjust a basic biologic urge and its physiologic 
counterparts to a pattern of behavior which is based not on an individualistic 
scheme but on the instincts of gregariousness and moral obligation by de- 
veloping a dominance of neocortical neural mechanisms over phylogenetically 
older neural mechanisms and modif)ing these mechanisms to conform to the 
newer concepts Non-technically it is an attempt by the intellect to accom- 
plish a complete dominance of human ideals ovci animal instincts 

Obviously this attempted readjustment of the organism is not com- 
pletely clTcclcd If man w’cre ph>logenctically mature the dominance would 
be effected , i c , through the consolidation and integration of neocortical 
neuronic patterns and their functional dominance of older instinctive pat- 
terns these older patterns w'ould be modified to conform to those patterns of 
behaMor concened, formulated and now* only fairly w'ell consolidated in the 
ncocortex in response to the demands of a gregarious type of existence based 
upon moral obligation But because the race is m an experimental stage of 
de\elopincut the “ideal” t\pc of behavior has not been fully determined, 
and neocortical dominance and modification can not he completely effected 
until a stable and um\er‘-ally specific engrain i*. determined Only then can 
lower ncuiomc pattenis he coinpleteh modified 'J'hercforc, W'hen the in- 
diNidual reaches phjMologic m.iluriU two antagonistic forces arc brought 
into pl.u in the determination of Iik beha\ior Jind he is immediately throw'n 
into a ^cMial conflict On one hand he is subject to a basic biologic urge 
which demaiuK gratification as an indiNulual. and he has strongly integrated 
indiMdu ilistic etigrams^which he has inherited plulogcnetically to acconi- 
plt'-h thi- gratification On the liihtr hand, he has higher neuronic mechan- 
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isms, consolidated by species experience and throughout the formulative 
period of his life, which contradict these individualistic urges, but which are 
not well enough consolidated by species experience to dominate them com- 
pletely and modify their function completely to conform to the “ higher ” 
demands This results m the fact that his beliavior, witli regard to his 
sexual urges, is a compromise between these two antagonistic urges, and this 
sexual conflict with all its ramifications is a noimal conflict contingent upon 
man’s phylogenetic immaturity 

Much stress has been laid upon sexual conflicts in the pathogenesis of 
many functional mental distuibances as well as in sclnzophrenia, and it is 
for tins reason we have indulged in the above delineation We feel that 
this conflict IS puiely neurobiological and based upon man’s immature 
phylogenetic status However, this same state of conflict, which we have 
delineated for the reproductive urge, is also present and normal for the 
urges of hunger and self-protectiveness * and for the same reasons With- 
out going into detail, for Ave believe the implication is obvious, this is 
responsible for all of our political, financial, social, religious and ethical 
unrest as well as for the eternal conflict between individuals and nations 
It represents a conflict between individualistic urges and moral obligation 
111 whidi sometimes one and sometimes the other plays a dominant role in 
behavior The point is that this conflict is “ normal ” and must be met m 
every situation whicli arises in our daily lives after we pass the age of 
physiologic maturity 

How are these conflicts met and how is behavior decided^ This is the 
essential function of the highest centers of tlie neocortex, those centers con- 
cerned with “ concept formation ” or the centers for conceptual ideation 
In every new situation Avith which man is faced m his daily life he is called 
upon to form a concept of behavior, through new cortical neuronic asso- 
ciations, which results in a compromise between animal instinct and human 
ideals It is the function of the highest cortical centers to analyze the situa- 
tion, to coordinate past experience with the probable results of the new con- 
cept on the future for the individual, and indirectly the race, and to effect a 
compromise between individualistic urges and moral obligation In terms 
of neurodynamics every situation winch is new for the individual and of 
sufficient intensity to require a modification of his past behavior or the for- 
mation of a new behaviorism requires the functional integration of new 
neuronic associations m the neocortex and the functional linkage of these 
with the parts of the loAver nervous system to be called into play oi modified 
m the given situation Thus, the ability to form new concepts and com- 
promises between animal instincts and human ideals is an indication of the 
functional mtegiity of tlie highest cortical centers Whether or not the 
compromise favors the ideals based upon moral obligation, intelligence, 
or individualistic urges is an indication of the degree of neocortical de- 

* Thus explaining Adler’s urge to power 
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velopnient The satisfactory compromise, from a biologic standpoint, is 
that which insures successful socialization of tlie individual * 


Genetic Background 

Although the burden of proof, except perhaps in the manic-depressive 
psychoses, indicates that so-called functional mental illnesses a’re not directly 
inherited as such, there are many indications that an “ heredity factor ” 
operates m the patliogenesis of such states Primary mental deficiency, be- 
cause it exhibits a numerical deficiency of cortical neurons, as well as other 
directly inherited structural defects of tlie nervous system, may be excluded 
from this discussion as not pertinent We are concerned primarily witli 
those states characterized by a structural sufficiency and a functional inade- 
quacy The question resolves itself into whetlier or not the functional 
potential of cells of similar morphology differs m different individuals, and 
whether or not the degree of functional potential of the cells of the nervous 
system is influenced by heredity This is a question the answer to which 
must be found in clinical comparisons 

From the fact that within certain families we find a more than coinci- 
dental number of individuals who exhibit functional disturbances of the 
nervous system and who often present a picture of neurosomatic inadequacy 
we can deduce that in these individuals there is a lowered potential for sus- 
tained neural activity It is also true that in a given trying situation these 
indniduals react inadequately, whereas members of families free or com- 
paralnely free of nervous disorders are able to carry on without evidence 
of functional failure Hereditary functional inadequacy is noted with re- 
gard to other organs and systems, particularly with reference to the kidneys, 
heart and genital organs, and it does not seem illogical to assume that the 
functional potential of the cells of the nervous system is dctei mined, in 
part at least, b) heredity and that this must be given consideration in studying 
the pathogenesis of schizophrenia 


P 1 IVSIOI.OGICAL 13 \CKGI{OUN’D 

The neuron is the genetic, structural, trophic, and functional unit of the 
nervous svi-tcm It alone is concerned uith the conduction of nervous im- 
puKes 'riicrcfore, the functional intcgntv of the neuron is essential to 
normal lurvous mechanisms The functional integrity of nerve cells de- 
jK.nd< upon the continuous inter-reaclion of the nucleus and cytoplasm to 
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of the organism These functions depend on the availability of metabolites 
and the functional ability of the neuron to transmute these metabolites into 
nerv'ous energj' Nervous energy expenditure and repletion, in accord with 
the universal law of energy, is the ultimate problem of nervous physiology, 
and, in tlie ultimate analysis, all behavior from the most simple to the most 
complex depends upon the conversion of carbohydrate into nervous energy 

Obviously the more work a cell or group of cells is called upon to perform 
the greater will be the eneigy requirement and the metabolic rate There are 
many ways of measuring this, such as the period of cellular activity which 
follows isolation of the cell from the source of combustive energy (oxygen), 
tlie degree of fatigue, and tlie duration of the period of energy restitution, 
measurements of oxygen consumption, etc These studies indicate definitely 
tliat tlie highest metabolic requirements are found in the cells of the cortex 
This IS readily explainable if we analyze behavior patterns as they reflect the 
neuronic level of function with which they are associated 

Reflex patterns of behavior involve nervous energy transmission over 
neuronic circuits involving relatively few neurons, which are inherited by 
the individual, established early, phylogenetically consolidated, and well inte- 
grated by continuous and frequent use The barriers to impulse transmis- 
sion are minimal Repeated use of any neuronic circuit, once established, 
involves less and less energy as consolidation increases This is well ex- 
emplified by the effort required to learn precepts and behavior patterns early 
in life which function with such facihty once “ learned ” that conscious effort 
IS not required later in life for energy flow over these circuits The forma- 
tion of concepts involves polarization of the cell body, extension of dendritic 
processes, and synaptic coordination of these processes with those of cells or 
cellular groups involved in the total reaction pattern This is the most 
energy depleting process the nervous system is called upon to perform 

We may, therefore, postulate general levels of energy demands From 
the lowest level of simple reflexes, requirements for function increase through 
the higher reflex levels, instinctive levels (phylogenetic mnemic levels), 
human instinctive levels, patterns “ learned ” m the formulative period of 
development, concepts formed by the individual, to the level of active con- 
cept formation 

It follows that the function of the highest levels requires an adequate 
source of energy as well as the functional integrity of the cells of the neo- 
cortex involved m the formation of concepts to maintain normal human 
behavior 

We have outlined above certain backgrounds which we feel are essential 
to an understanding of the neuropathology behind the schizophrenic process 
Each supplements the other and is a factor of importance, there being no one 
specific factor which is totally explanatory per se The data presented may 
seem unrelated taken separately, but a study of tlie manifestations of schizo- 
phrenia, as well as those organic states whicli are capable of producing those 
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functional aberrations seen in schizophrenia, makes a correlation of these data 
possible 

The Schizophrenic Reaction 


The schizophrenic reaction may be initiated as a unique and relatively 
sudden change in a previously “ normal ” individual, it may evolve slowly 
from a mild or severe neurosis, or it may be superimposed as a culminating 
disaster upon an inadequate personality However, its genesis, the primary 
universal manifestation from a behavior standpoint, is socialization failure 
The patient stands apart from tlie majority to the extent that his behavior is 
noticeably “ peculiar ” The individual is no longer “ one of us,” but an 
abnormal personality unable to be successfully socialized Many terms have 
been given to this earliest and universal manifestation of the reaction per- 
sonality distortion, personality isolation, personality disintegration, person- 
ality deterioration, unadaptable personality, and shut-iii personality The 
victims are called social misfits and they have been described as socially 
useless They are frequently' cliaracterized as “ extremely vulnerable to the 
hurts of the world ” and are said to have withdrawn ” from reality into 
phantasy ” It is said that their behavior is due to “ substitutive reactions,” 
and that they are “ dodging reality ” The latter terms too often imply or 
are interpreted as indicating a willful reaction on the part of the patient, 
a conception with which we do not hold and which we feel is biologically 
unsound 

As the reaction progresses beyond this “ incubation period ” of socializa- 
tion failure, evidence of a more pronounced psychologic or physiologic dis- 
turbance appears The socialization failure becomes so marked that iso- 
lation from “ normal ” humanity often is required and behavior is overtly 
bizarre, the individual becomes useless to or detrimental to his community, 
occasional!} a dangerousl} ataMStic personality He reacts to life as an 
mdiMdtial and not as a member of a communal society. His obligations are 
only to himself. The ps} chiatrist finds that there is an illogical or incoherent 
association of ideas, thought deprnation, infantile cerebration, inconsistent 
thinking, faulty judgment, a loosening of association systems, emotional 
disturbance':, attention difficulty, and a preoccupation with his own ideas, 
a withdrawal from the ciicumstanccs of the emironineiit The mental 
content is found to be dominated by faKc ideas or delusions, and insight is 
licking 'J'hc patient is founrl to be unable to nthe‘«i/e data into normal 
<oncept*« of lulnMor, the association syMtins arc disturbed An analysis of 
the cerebration of the schi/opliremc points to one universal finding which 
undcrlu-, all other mamfc'itations of the process — the patient is unable to 
form tho>e concept^ which are rtijuired for socialization success, he has 
p-ini.irily ,i defect in llu *-phcrc of eoiueptual ideation, le, this lend is tx- 
fludid from the toul reaction of the nervous svstem 


.•viu'n .»naly«’>- of the mnnife-tathinx of H.hizophrcnia bear out this 
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premise, i e , tlie premise that schizophrenia results from a reaction pattern 
in which the highest cerebral centers (those concerned with “conceptual 
ideation”) are non-functional He concludes “In scliizophrema 
there is a loss of cerebral ‘ versatility ’ resulting m fewer and less complex 
concepts and m diminished capacity to differentiate concepts There is a loss 
of autonomy of the cerebral parts . and an increased tendency to mass 
reflexes ” By example he shows how closely the neurodynamics of schizo- 
phrenia approach^ the neurodynamics of the nervous system of an infant 
during the period when its nervous system is anatomically immature, i e , 
before cerebral neuronic development is complete 

Socialization failure and a loss of ability for conceptual ideation are the 
two universal manifestations of tlie schizophrenic reaction and are obviously 
mter-related, the one the overt representation of a physiologic disturbance in 
the highest cerebral centers 

The otlier manifestations of schizophrenia vary both in degree of sever- 
ity and in type The intellectual defiat may progress to the point of almost 
total amentia, and the patient presents a picture commensurate with that seen 
in severe organic disease of the nervous system Marked disturbances of 
the autonomic nervous system occur as in catatonia, symptoms suggestive 
of hypothalamic involvement Emotional disturbances may become marked 
with either emotional blunting, emotional inconsistency or euphoria dominat- 
ing the picture In some cases deterioration is progressive and in others 
the picture remains almost stationary for years Delusions may be well- 
fixed and systematized or may be bizarre, variable and poorly systematized 
Hallucinations may or may not be present, or if present may disappear or 
change in their form or in the sensory field m which they are experienced 
Some patients may recover from an initial attack and never experience re- 
currence, others may have several attacks with remissions, and others may 
never recover from an initial attack 

The manifestations are so variable and unpredictable, indicating every- 
thing from the most mild to the most severe involvement of the nervous 
system, tliat one is led to believe that the term schizophrenia does not char- 
acterize a disease entity but a group of disturbances of the nervous system in 
which there is some similarity between basic symptoms, but which are physio- 
logically related only as the diseases of the heart which produce cardiac 
decompensation are related The analogy may be reversed Just as any 
disease process capable of interfering with the normal metabolism of the 
heart muscle will produce cardiac decompensation, any factor which is cap- 
able of interfering with the metabolism of the cells of the higher levels of 
the nervous system is capable of producing the manifestations of schizo- 
phrenia, and the degree of seventy of the process will determine the physio- 
logic level to which the nervous system regresses When we find some 
morphologic change in the cells of the nervous S3"stem as in senile psychoses, 
luetic infections, cerebral trauma, hereditary neuronic deficiencies of the 
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cortex, or tumors we do not call the illness schizophrenia even though the 
manifestations may be indistinguishable from those seen in schizophrenia 

Let us consider for a moment primary mental deficiency in which there 
IS an actual deficiency of neurons m the premotor cortex The behavior and 
test patterns of these cases show greater predictability, consistency, and 
leveling m test strata than any secondary types of mental deficiency, and we 
know that we are dealing with a reaction pattern m which those centers 
concerned with the higher levels of concept formation are inadequate In 
the high moron or borderline cases we note the following differentials be- 
tween the behavior of these patients and the “ normal ” person . 

1 An inability to form concepts, i e , an inability to syntliesize past ex- 
perience and new perceptual phenomena into new association systems which 
adequately meet the demands of society, an inability for conceptual ideation 
of a high order 

2 A deficiency in judgment, primarily a manifestation of the above 
inadequacy 

3 A lack of idealistic supervision of the sexual urge 

4 A definite predominance of individualistic drives over communal 
drives 

5 A deficient sense of moral (sociologic) responsibility 

6 A juvenile type of cerebration 

7 Emotional inadequacy 

8 Socialization failure dependent upon an inability to adequately meet 
the intellectual demands of communal existence 

W'e find here the basic manifestations of the schizophi enic process, the 
diffciencc being that in one case the manifestations are obvious from earlj’ 
mfanc\ and in the other they develop in an individual who once presented a 
picture of normal or relate el) normal mental development and behavior 

'riic author recalls to mind ca‘?cs of post traumatic jisychosis in which 
the patients pre 'tented a Upical schizophi cnic reaction and in wdiieli autopsy 
re\ealtd cellular destruction m the higher cortical centers lie has had 
ta‘-es of senile dementia which in a )Oungcr indiMdiial w'oiild ha\c been 
thagno^cd ‘^thi/ojihrema of the c.itatonic, hehephremc, or paranoid tjpc as 
well ae a ca'se of ‘.\phihtic memngo-enetphahti*; in a )oung male in wdiom 
the manifestations were so tepically catatonic that permission for metra/ol 
thcrap) was obtained before the Wassermann and spmal fluid findings 
pr<»\ed the true ba^ic palholog) l-vere jisjchiatrist h.is s{,tn eases of 
organic di^ta^e f>f the nei\ou-‘ >\-'teni m which the <hagnf»sis could well be 
Jii/oplirema if tlun uu n 7, at a dcfiuitc clwlonu factor to account for the 
i haufit jj* f-i rs<ii'aUt\ lU'd hchaiwr 

Itk whit thi*. lead ti-' fJnh to the coiulusion that the studv of 

• ^ 

.lit) nurual di'-ea^-e rmi''t follow the ''Cieiuifte ifOsiuLte •? ot the stud) of an\ 

' tit' di^aM a’ d mil-'!: be rtUrred uhim.ittK to the question of a dis- 
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turbance in the physiologic processes of the cells of the organ which is being 
attacked The study of the schizophienic reaction is not a matter of classi- 
fying sjTiiptoms and indulging in philosophical speculation as to their import, 
but in attempting to evaluate these sjmiptoms in the light of the develop- 
ment, foim, and function of the nervous system Although the products of 
function of the nervous system, behavior and thought, are not measurable 
in milligrams per cent the}^ are nevertheless a manifestation of the energy 
production and expenditure of the cells of the nervous system and must be 
so interpreted and evaluated 

Synthesis 

Assuming, as we do, that the schizophrenic reaction is the lesult of a 
disturbance of the normal function of tlie cells of the nervous system, we 
have certain tangible facts Avlnch, altliough they do not necessarily point 
to the specific etiologic factor, indicate the nature of the forces at work 
whicli result in this functional disturbance 

Much stress has been laid upon the “ conflict situation ” as an etiologic 
factor We have attempted to show that the “ conflict situation ” is a 
normal situation to which every percipient being is subjected from the time 
he reaches physiologic maturity until such time as he is no longer called 
upon to adjust himself to his environment as a “ free ” being, and that these 
conflicts are the diiect result of man’s immature phylogenetic status The 
eternal conflict between individualism and moral obligation in the deter- 
mination of man’s behavior in response to the biologic urges of hunger, self- 
protectiveness, and love is the universal heritage of man If we are search- 
ing for the causes of mental illness we must go deeper 

We have further attempted to show that man’s species-specific mechan- 
ism for adapting himself to his environment in such a manner as to best 
serve the biologic goals of life is a uniquely human cerebral cortex, the cells 
of which are not mature at bath and the development of which is progres- 
sive from birth to senility The highest and most intricate and involved 
function of this cortex is the formulation, tlirough neuronic associations, of 
concepts which compromise individualistic urges and the urges of moral 
obligation and result in behavior acceptable to the mores In delineating 
the physiology of levels of nervous function, we have seen tliat the level of 
concept formation requires the greatest energy potential and energy supply 
of all levels of function, that old concepts, once established, function with 
less expenditure of energy, and that phylogenetically established circuits 
require less energy for function than higher cortical circuits 

In evaluating the symptomatology of the schizophrenic reaction we find 
that there is one universal manifestation, an inability to form those con- 
cepts of behavior whicli normally adjust tlie individual to his environment 
as a member of a communal type of existence We find, also, that the 
schizophrenic’s behavior reflects a juvenile type of mentation in its less 
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serious form and a distinctly atavistic and unhuman type of behavior m its 
severe form, and that the reaction pattern reflects a neurodynamic state 
found in childhood when the nervous system is anatomically and physiologi- 
cally immature, i e when the cells of the highest centers of the cerebral 
cortex are not developed The severity of the process determines the degree 
of return to lower functional levels, i e delusions follow m general tlie type 
of reaction found in the formulative period when “ precept ” rather than 
“ concept ” mechanisms are m play (i e there is an incomplete synthesis of 
data) and incoherent thought processes mark a return to a juvenile level 
near or at that stage of nervous function when vocalization is possible but 
IS incoherent (The gradual return through fixity of thought to inco- 
herent speech seen m progressive alcoholic saturation which gradually 
eliminates cortical function from tlie highest levels downward also ex- 
emplifies this “ cutting out ” of cortical dominance ) 

We also found that the schizophrenic reaction is so variable in its super- 
ficial manifestations that one is led to believe that schizophrenia is not a 
disease entity but a grouping of illnesses with one common manifestation 
just as one groups various entities under the term mental deficiency We 
find as well that organic destruction of the cells of the cerebral cortex, and 
those phylogenetically newest are most vulnerable to attack, results in a 
reaction often indistinguishable from the schizophrenic reaction 

From these observations we conclude that the schizophrenic reaction 
results from a basic metabolic disturbance of the cells of the cerebral cortex 
which excludes or depreciates the ability for concept formation from the 
total reaction pattern of the nervous system, and results m a more juvenile 
or atavistic reaction to the circumstances of the environment We do not 
feel that the “ withdrawal ” from reality is a willful mechanism, but 
that It results fiom an inability to adequately adjust to reality because of 
a physiologic deficit in the highest levels of nervous function, and that the 
type of behavior noted, juvenile or atavistic, reflects the highest level of 
nervous activity of vshich the organism is inctabolically capable 

What then produces this metabolic deficit^ 

In anv system, mechanical or phvMological, in which several units func- 
tion in reciprocal arrangement, that unit v\hich is weakest, most unstable, or 
subject to the greatest stress v\ill be the first to break down under gieat 
stre-s, or will be the fir-'t to manifest malfunction if other units fail to 
carr\ cm their specific functions by not contributing their full share of work 
to the total mccham-m Jn the hierarch) of organs and s)>tenis which 
(onstitute the human organism, the nervous sjstem i-, the unifving factor 
m the total reaction, dominating and coordinating all organ activitv and at 
the same tune being supj)orted b\ and dciiending for function upon the 
utuctuna! integritv of the units it controls 'j he “master” of the human 
turv.'.U'. 'V-iun lie*- m the highest tenters of the certbr.d (orttx From a 
b’-»’ >^te ru'd fu’.uion.ii st.-indpoim tlie cclh c*f the human cerebral cortex. 
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particularly those of the highest functional centers in the pre-motor areas, 
are the most vulnerable to attack, are the most unstable, and are subject to a 
greater stiess than are the cells of any otlier part of the nervous system 
Therefore, the malfunction of these cells may result from any one of three 
specific factors — a lack of functional potential (hereditary cellular weak- 
ness), direct attack by a destructive foice, or a disturbance m the function 
of some otlier unit of the organism upon which these cells depend for their 
metabolic requirements Further, the breakdown of function is most likely 
to occur at that period when these cells are called upon for their greatest 
effort, 1 e when the circumstances of reality result in serious conflicts which 
require the integration of many neuronic units into an adequate concept to 
solve the problem presented by the situation 

Those 111 close contact with schizophrenia are impressed by several dis- 
tinct observations m case studies It is seldom that in taking a history 
one is unable to unearth a conflict situation wliicli may be considered a pre- 
cipitating factor in the psychosis and to which members of the patient’s 
family refer as the “ cause ” of the patient's “ breakdown ” Also, one is 
impressed by the unusual frequency of a history of an inadequate personality 
or constitution in the background of the patient previous to the actual de- 
velopment of the psychosis and the gradual evolution of the psychosis pre- 
cipitated by a specific conflict situation We may eliminate as an etiologic 
factor the conflict situation, for as we have seen such conflict situations are 
universal and do not always result in a psychosis when they occur In the 
individual case, the conflict situation may be the precipitating factor, but is 
not tlie etiologic factor 

Cardiologists speak of cardiac compensation, work reserve and decom- 
pensation and refer directly to the functional potential of the muscle cells 
of the heart They find that many hearts are functionally capable of car- 
rying on under normal stress and demands, but have no reserve power to take 
care of excessive demands caused by physical strain The heart then de- 
compensates, 1 e tlie muscle cells fail to adequately carry on We find the 
same mechanism in schizophrenics Most frequently this psychosis develops 
in individuals who seem to be functioning at their “ peak performance ” level 
m meeting the ordinary situations m hfe, and when a serious conflict situa- 
tion arises they lack the reseive to carry on under the added demands on 
the highest functional level of the nervous system The “ breakdown ” is 
then manifested by a functional inadequacy of the cells of the highest func- 
tional centers of the cerebral cortex, those requiring tlie greatest energy sup- 
ply and expenditure for adequate function, and the result is the schizophrenic 
reaction m which lower and less energy demanding levels of function domi- 
nate the reaction of the organism On the basis of this interpretation we 
may say that of tlie forms of schizophrenia the paranoid reaction is the least 
severe and the catatonic the most severe form of functional breakdown, for 
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in the former the return to lower levels is least marked whereas m catatonia 
the manifestations indicate a regression to the diencephalic level of control 
It must be remarked that the diencephalon (hypothalamus), upon which so 
much emphasis has been recently placed, does not control the cerebral cortex, 
but is a “ distributor for a more comprehensive hook-up ” in which the 
cerebral centers are normally the point of impulse initiation Obviously, if 
the cortical centers are not in full functional control, the hypothalamus will be 
released, partially or completely, from cortical control and manifestations of 
hypothalamic dominance will occur In the least severe forms the return 
will be to a juvenile type of mentation, a less energy demanding level, and 
childhood t or juvenile engrams and mechanisms will be brought into greater 
dominance in the total reaction Infantile impressions and training are not 
ctiologic factors, but may serve to intensify the conflict in any given situation 
or may color the delusional pattern Delusions m themselves indicate that 
the ner\^ous system is functioning at a juvenile level The retwn to infantile 
or jnvemle i eactions i r not purposeful hut is a physiologic necessity 

A second finding is less frequent than that of personality or constitutional 
inadequacy, namely, the history of some somatic illness occurring as a pre- 
cipitating factor 111 the development of the schizophrenic reaction Here the 
pathogenesis should be obvious a debilitating illness which deranges metab- 
olism and homeostasis, the point of functional inadequacy developing at the 
weakest point in the entire structure — ^the cerebral cortex 

Less frequently we find the schizophrenic reaction developing in an ade- 
quate personality in which there is apparent no somatic deficiency factor to 
explain the reaction The “ conflict situation ” will be elicited almost with- 
out fail, and the " break ” is usually acute We can explain this only as a 
direct functional depletion of the potential of the cells of the cortex in 
response to the excessive demands of the situation 

In other organs, eg. the pancreas, functional dei angenients in the cells 
often result in permanent and progressive destruction or may be temporary 
If \\c apply tins same physiological fact to the cells of the nervous system we 
have a rational explanation upon which to interpret the fact that the prog- 
novis in ‘»cln/ophrcnia is .so variable It e.xplains the piogrcssiie deteriora- 
tion. snggcstne of oiganic damage in some cases, the temporary duration of 
the p-^jcho'Jis in other*;, and the lepcatcd attaclcs with rtmi‘;sions in others 

CO.NCLUSIOXS 

corrtlatif m of data presented leads us to the conclusion that the schizo- 
phrcftu' reaction results from a basic metabolic disturbance of the neurons 

•T' j’S'tt "'•’•"'nrunt a? r"VO ontnntc'i not controvert this ar^'umtnl but 

r’vriwniv'n m.'v rinct but tf.e assocntion centers arc unabk 
i . I .jO* nftcct n 0*0- 

’ tVf i* * <1 'f ' nt t-ec'imt <f the fixiij o.' thnr crctiiN a'H th> iVvrr nMiron 
‘I. ' r»’fi 'c I'-'s tu'i’ fo*- t‘nn r<tnc'-pt« which rojinrc ivotnriz.n- 

{ V j . f , . 3 j , j t -i" *■ «>• t. 'tr ui th' circuit 
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of the cerebral cortex, that tlie biologic factor in the pathogenesis of the 
reaction is man’s immature phylogenetic status, that the hereditary factor is 
the determining factor in tlie development of the reaction, and that the de- 
velopmental (environmental) factor determines in part the manifestations 
of the reaction We further conclude that schizophrenia is not a specific 
disease entity but a reaction pattern which may result from any cause which 
directly affects the functional potential of the cells of the cerebral cortex and 
that in the mam there are tliree specific mechanisms which will produce the 
reaction . 

1 An inadequacy state with lowered functional potential of cortical neurons 

in which the organism must function at full functional potential to 
carry on in tlie face of the ordinary stress and strain of life and in 
which there is no reserve for serious emergencies 

2 Debility of the cortical neurons brought about by some abnormal somatic 

process 

3 Depletion of the functional potential of the cortical neurons 
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PLASMA CREATININE DETERMINATION AS A 
TEST OF LOW GRADE KIDNEY DAMAGE 


By Aaron Arkin, Ph D , M D , F A C P , Hans Popper, MS, M D f 
and Fred A Goldberg, M D , Chicago, Illinois 


Whereas there are well established methods o£ determining definite kid- 
ney insufficiency, the detection of low grade kidney damage by simple methods 
is still a problem The purpose of this study is to show the value of plasma 
creatinine determination by newer methods, m the solution of this question 
In kidney damage the glomerular function is usuall}’^ the fiist to be im- 
paired as indicated by reduction of glomerular filtration The original 
method of Rehberg ^ who used the exogenous creatinine clearance as a meas- 
ure of glomerular filtration has been discarded, since in man creatinine is 
secreted when the blood level is artificially raised “ The inulin clearance is 
now considered the most reliable measure of glomerular filtration The 
endogenous creatinine clearance gives similar results ° Despite criticism of 
the theoretical value of the endogenous creatinine clearance as a measure of 
glomerular filtration® its determination may be of clinical importance be- 
cause of the simplicity of the technic 

Since endogenous creatinine is filtered through the glomerular loops and 
IS probably under normal conditions neither secreted noi absorbed in the tu- 
bular part, any distuibance of the glomerular filtration causes retention of 
creatinine in the blood The glomerular filtration undergoes physiological 
Aariatioiis, whereas the blood creatinine lc\el remains relatively constant.^ 
For clinical purposes, therefore, the blood creatinine determination is as m- 
formatne as, and in some respects superior to, the time-consuming deter- 
mination of glomerular filtration A mild reduction of the urea filtration is 
coinjicn^ialed b} reduction of the physiological urea rcabsorption m the 
tubules A reduction of the creatinme filtration cannot be compensated 

Some changes in the chemical technic and the use of iicmct optical instru- 
ments fcxamination by monochromatic light) ha\e rendered the colorimetric 
determination more sensitue, an accurate deteimmatiou at the normal blood 
Ie\el IS now possible" In low grade renal msuffieienc} the results obtained 
are for this reason not m agreement with those obtained by older methods 
'I here is a disagreement as to the nature of the substanees m the blood 
gnmg the creatinme color reaction 'I here is, however, some creatinine 
prtstnt under normal ceniditions 'I he amounts found with the new method 
are m agruinent with thost. obtained b\ more sjiecific leactions’® Some 
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lesults obtained with this method have been published The following 
study substantiates these results 

jMephod ® AND Material 

Reagents (1) Saturated picric acid solution The picric acid crystals 
are purified according to Benedict^" (2) 10 pei cent sodium hydroxide, 
chemically pure 

Four c c of oxalated plasma aie added drop by drop to 12 c c of picric 
acid The test tube is shaken and immersed m a boiling water bath for 15 
seconds The mixture is filtered through a Whatman filter No 44 To 
10 c c of the cooled filtrate 0 5 c c of sodium hydroxide is added The 
mixture is filtered again through another Whatman filter to clear additional 
turbidity The colored solution formed is read with monochromatic light 
witli a filter of 530 millimicron 20 minutes after the addition of sodium 
hydroxide The determination is made with either (1) a colorimeter, with 
artificial light and with a gray solution (Leitz) as a standard (depth of 
column of die unknown is 50 mm ) , or (2) with a photometer (depth 60 
mm , instead of plasma, ivater added to picric acid and sodium hydroxide is 
used for compensation) , or (3) with a photoelectric colorimeter 

Using a known creatinine solution, a comparison curve is made in the 
range between 0 5 and 3 0 mg per 100 c c If the creatinine concentration 
exceeds this range the plasma is diluted with water The normal level 
lies between 0 60 and 0 95 mg per 100 c c It is constant m normal in- 
dividuals on different days or different times of the day Food or fluid 
intake is without influence ,Any increase over 1 0 mg per 100 c c , even 
as slight as 1 05 mg per 100 c c , is a probable sign of disturbed glomerular 
filtration 

The material consists of 278 patients, many of them examined several 
times (474 examinations) In the table the cases are recorded with the 
highest creatinine level obtained Patients without kidney disturbances or 
without diseases commonly associated with extrarenal azotemia are not in- 
cluded in this study The creatinine concentration in the plasma of normal 
individuals has been reported previously 

Findings 

Acute Glomerulo-Nepluitis The 26 patients with acute glomerulo- 
nephritis show different stages of the disease (table 1) In 74 per cent 
an increase of the creatinine level over the normal was observed and only 
in one case did tlie level exceed 1 40 mg per 100 c c In 7 cases the return 
to normal was followed, whei eas in the other cases witli increase only single 
examinations were available The fact that in many cases a normal creati- 
nine level was obtained and in others a decrease of the creatinine was ob- 
served led to an average of 1 05 mg per 100 c c 
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Table I 

Plasma-Creatmme Values m Pathological Cases 


Diagnosis 

Number 

[ 

Number 
of Ex- 

Maxi- 
mum 
Creatm- 
ine. mg 
% 

Mini- 
mum 
Creatin- 
ine mg 
% 

Average 

Creatin- 

Percentage of Cases with 
Blood Creatinine 

of Cases 

amina- 

txons 

me tng 
% 

Below 

% 

1 to 1 4 
mg 
% 

Above 

I 4 mg 
% 

Acute nephritis 
Extraglomerular acute 

26 

56 

1 44 

45 

1 05 

26 9 

69 2 

39 

nephritis 

Transitional stage 
between acute and 

1 

2 

37 10 

37 10 

37 10 

0 

0 


chronic nephritis 

Acute exacerbation of 

3 

3 

2 60 

1 33 

2 16 

0 

33 3 


chronic nephritis 

2 

5 

24 80 

1 14 

9 36 

0 

0 


Chronic nephritis 

33 

67 

26 08 

1 01 

6 06 

0 

182 1 


Nephrosis 

12 

27 

2 60 

62 

1 32 

16 7 

66 7 


Amyloidosis 

1 

1 

1 76 

1 76 

1 76 

0 

0 


Benign nephrosclerosis 
Malignant nephro- 

73 

115 

4 20 

49 

1 24 

34 2 

34 2 


sclerosis 

24 

43 

17 10 

1 15 

4 18 

0 

83 

91 7 

Polycystic kidney s 
Obstruction of urinary' 

1 

3 

1 99 

189 

1 94 

0 

0 

1 

100 0 

passages 

19 

40 

15 85 

80 

4 95 

15 8 

15 8 

68 4 

Pyelitis 

Extra-renal arolcmia 

9 

12 

1 07 

76 

89 

77 8 

33 2 

0 

heart failure 

26 

35 

191 

70 

1 05 

38 2 

46 3 

15 5 

Pneumonia 

S 

5 

122 

45 

98 

60 0 

40 0 

0 

Liver disease 

27 

34 

16 52 

56 

2 15 

33 3 

29 6 

37 1 

llypochlorcmia 

Diabetic acidosis 

9 

15 

7 60 

76 

1 95 

11 1 

33 4 

55 5 

S 

5 

4 28 

1 04 

2 58 

0 

20 0 

80 0 

Miscellaneous 

2 

6 

3 36 

93 

1 50 

0 

50 0 

50 0 

lotal 

278 

474 1 








I'hc iion-protcin nitrogen in all these cases was normal or just above the 
upper limit of normal All cases recovered clinically. 

In one case of acute cxtraglomerular nephritis ^^ith rapid downhill 
course a ^er} high creatinine level \\as obserted Here the postmoitem ex- 
.iminalion rctealed exlensiNC proliferation of Bowman's capsule ^\llh com- 
pression of the glomerular loops In three cases of acute nephritis in t\hich 
the transition to the chronic stage >\as observed the creatinine was much 
higher than in the cases ^Mth complete recoxcry, the avciage being 2 4.3 mg 
per 100 cc 

In si\tral cases the creatinine ekxation was concomitant with a noimal 
b1fio<i pressure 

Chntrlc In all cases of chronic nephritis an elex.ition of the 

ircatimiu* Icxcl was found, up to 26 08 mg per 100 cc In 18 per cent of 
tbf ca'C" a rnofkrate crtntimnc tl< canon wa*. prc'Cm, w'lth a vcr\ slight 
nu-re.t • in the nnn-prot< m nitrfigtu. a nfirmal blood pn ssurc and onl\ a few 
*' I re!is in the urmc In two ca^cs of ncute t\accrbition of a chronic nc- 
pbruis il*» c'"*''tj'une imrc.oc w'l'. tuxrjid 

fo 10 oi 12 ca-c- in ntpli’^O'.:- a moderate increase of the 
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creatinine level was seen (average 1 32 mg ) whereas the non-protein nitro- 
gen and tlie blood pressure were normal Clinically, no difference between 
these and the two cases with normal creatinine was noted One case of 
amyloidosis revealed a high creatinine level 

N ephi osclei osis One tlnrd of the cases of benign nephrosclerosis 
showed a normal cieatinine, another third a moderate increase of the creati- 
nine level In the remamdei the creatinine was above 1 4 mg The first 
group revealed normal non-protein nitrogen , tlie second normal or borderline 
figures In malignant nephrosclerosis the creatinine increase was much 
higher and present in all cases The average was 418 mg per 100 c c in 
contrast to 1 24 in benign nephrosclerosis 

Ui ologic Conditions In one case of polycystic kidneys a moderate in- 
crease of the creatinine was encountered In most of the cases of obstruc- 
tion of the urinary passages such as nephrolithiasis, prostatitis, and pyelone- 
phritis, a definite increase of the creatinine level was found In pyelone- 
phntic contracted kidney the creatinine increase was as marked as m the 
primary or the nephritic contracted kidney In pyelitis a normal value or 
slight increase was found 

Extraienal Asotenua In this group cases were gathered with signs of 
nitrogenous retention but without obvious kidney pathology In decom- 
pensated heart failure or pneumonia a moderate creatinine increase was 
observed There were otlier cases of acute hepatitis, cirrhosis, or of ob- 
structive jaundice of long duration which usually showed a definite creatinine 
elevation An associated kidney involvement, however, has to be con- 
sidered in a number of cases 

Instances of hypochloremia were observed associated with pyloric and 
intestinal obstruction, gastroenteritis with diarrhea and vomiting, and car- 
cinoma of the pancreas The increase of the creatinine level was evident m 
these cases altliough it was not as striking as the non-protein nitrogen 
increase 

In diabetic acidosis a creatinine increase was seen The chemical deter- 
mination, however, was less reliable, since acetone and acetoacetic acid may 
increase the color reaction ® 

Under the miscellaneous group a case of Hodgkin’s disease and one of 
bleeding peptic ulcer were included, each showing a moderate creatinine and 
definite non-protem nitrogen increase 

Creatinine and Non-Protein Nitrogen of the Plasma In figure 1 creati- 
nine and non-protem nitrogen are plotted against each other For the nor- 
mal cases we refer to a similar graph m our previous study In the range 
over 1 mg of creatinine per 100 c c many cases were found with normal 
non-protem nitrogen, indicating the greater sensitivity of the creatinine test 
In the cases with more marked creatinine increase there is a difference be- 
tween renal and extrarenal azotemias In renal azotemia the creatinine in- 
crease is mudi higher in comparison witli the non-protem nitrogen increase. 
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Fig 1 


than m cases of extrarenal azotemia The few cases of extrarenal azotemia 
with relatively high creatinine increase were patients with jaundice in which 
a nephritic component was either suggested clinically or proved at autopsy 
Relation of Plasma Cicatimne to Hypci tension and Alhumuiinia The 
plasma creatinine usually runs parallel with the blood pressure and the degree 
of albuminuria (table 2) in the cases of hypertensive kidney diseases (essen- 
tial h) pcrtcnsion, benign and malignant nephrosclciosis) In the otliei 
pathological cases (nephritides, urologic conditions, extra-renal azotemia) 

T\ni,n II 

Corrclritjon between Pinsma Creatinine and Blood Pressure or Albuminuria in Patliologica 
Cases The Hj pertensn c Kidney Diseases are Separated from the Other Cases 


H\portcnsi\c 

Numlicr 

of 

M.iximiiin 

Creitmuie 

Minimum 

Cmtinmc 

A\ craf e 
Crcnllninc 

11 P. below ISO 

1 

1 02 

1 02 

1 02 

n P. lieiwcem 1 50-1 80 

i 

2 32 

1 12 

1 10 

B P beiwan 1 80-220 

28 

17 1 

59 

5 27 

M P nbo\e 220 

11 

15 0 

1 OS 

4 00 

Urine — 0 

') 

2 50 

50 

1 82 

Urne— One Plus 

15 

8 35 

60 

2 54 

Ihint — Two Pill', 

n 

11 30 

1 IS 

2 56 

IVin'' — ^"rtire** Plus 

11 

17 10 

1 02 

4 66 

Nun llj pKrti nste* 





h 1’ 1h {in. 150 

40 

16 S2 

15 

2 95 

B V li- n 150-180 

12 

loss 

60 

2 52 

H !* ..fn l<!0~22o 

14 

21 80 

7^ 

4 76 

B P. t 220 

i 

26 08 

2 05 

10 07 

— {i 

w 

1 22 

1.01 

1 17 

1 ^ 

1*1 '1 •i.n I'jin 

18 

16 «2 

45 

3 70 

15 

5 45 

62 

2 45 

1 r ' - - -f 1 I?,- 

21 

26 OS 

S6 

5 IS 
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With and without hypertension, this parallelism is not so obvious except that 
high grade hypertension is usually combined with very high creatinine levels 

Discussion 

The clinical value of the plasma creatinine determination lies in the low 
ranges , the increase probably indicates a slightly disturbed glomerular filtra- 
tion The test m these ranges is superior to the determination of the non- 
proteni nitrogen and urea not only for theoretical reasons (lack of reab- 
sorption m the tubules) but also because of the sharper limits between nor- 
mal and pathological range, and because of the lesser influence of extra- 
renal factors such as alimentary intake or protein breakdown 

In the following instances the demonstration of mild glomerulai filtration 
damage is of diagnostic importance 

(1) In acute glomerulonephritis the slight creatinine increase may be 
helpful in the diagnosis, although a normal creatinine level does not exclude 
the diagnosis The creatinine increase is especially significant m oligosymp- 
tomatic forms It may be an early sign of acute nephritis and has the same 
diagnostic significance as hematuria, edema, or hypertension It should be 
sought in the convalescent stage after tonsillitis or other acute infectious 
diseases The degree of the increase is significant If the level lies above 
1 4 mg per 100 c c the probability of a transition into a chronic nephritis 
is present An extreme increase speaks for extraglomerular nephritis with 
poor prognosis as to life 

(2) In some mild forms of chronic nephritis with otherwise unexplained 
albuminuria, headaches or slight anemia, but without hypertension, concen- 
tration impairment, or definite non-protein nitrogen increase, the slight 
creatinine elevation may be helpful in classifying the case The diagnosis of 
chronic nephritis may instigate a search for a suppurative focus 

(3) According to the newer theories of nephrosis a changed glomeru- 
lar permeability is the underlying pathological process (membranous ne- 
phritis) The morphological changes in the tubules are secondary, due to 
reabsorption of proteins and fats winch have escaped through the damaged 
glomeruli In most cases the nephrosis is a consequence of a nephritic 
process with at least transitory impairment of the glomerular filtration (pro- 
liferative nephritis) The filtration damage is usually not extensive enough 
to cause non-protein nitrogen or urea increase, but is indicated by slightly 
elevated creatinine Only a few cases of nephrosis are absolutely free of 
any nephritic symptoms, as shown by normal creatinine levels The 
creatinine determination is more sensitive than tliat of urea or of non-protein 
nitrogen in the detection of a nephritic component in nephrosis 

(4) In the hypertensive kidney diseases tlie creatinine determination 
permits a differentiation between the essential hypertension without kidney 
involvement and the benign nephrosclerosis with slight kidney involvement 
In the latter type the glomerular function damage and the impaired blood 
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flow may be due to primary vascular changes m the kidney or to cardiac de- 
compensation. In decompensated cases successful cardiac management de- 
creases the creatinine level 

(5) In urologic conditions the creatinine increase is an early sign of 
parenchymatous kidney damage 

(6) In extrarenal azotemias two possibilities are present First, a mod- 
erate creatinine increase with normal or nearly normal non-protein nitrogen 
as seen especially in decompensated heart failure, with consequent improve- 
ment after successful cardiac management The slight glomerular filtration 
damage is due to reduced blood flow A reduction of the urea filtration is 
compensated in contrast to that of creatinine The creatinine elevation in- 
dicates the degree of congestion in the kidney A differentiation from 
similar creatinine increases in acute nephritis, nephrosis, or benign nephro- 
sclerosis IS nearly always possible with the help of other findings 

In a second group of diseases usually associated with extrarenal azotemia, 
such as hypochloreniia, liver diseases, or diabetic acidosis, the increased non- 
protein nitrogen is out of proportion to the normal or slightly increased 
creatinine The hypothesis may be offered that the filtration damage is less 
significant than a pathologically increased reabsorption of nitrogenous sub^ 
stances through the damaged tubules The backflow of urea is more ev 
tensive than that of creatinine In nephritis the functioning nephron j 
reveal intact tubular epithelium, consequently the reduced glomerular filtra ' 
tion is compensated by reduced tubular rcabsorption In extrarenal aze 
temia, fairly normal glomeruli are connected with damaged tubules (e | 
icteric nephrosis) and a rcabsorption uremia is possible (disorganization o 
kidney function in diabetes ”) 

Except for these alread) known differences between renal and extra'>^ 
renal azotemia, the creatinine determination offers no advantages over the 
determination of other nitrogenous substances, in the highei creatinine 
ranges The Uieoretical objections against the endogenous creatinine clear- 
ance as a mc.isure of glomerular filtration arc especially valid for the high 
creatinine ranges in which rcabsorption or secretion of creatinine m the 
tubules ma\ be considered 

Su.MMAUY AND CONCLUSIONS 

'J lie application of a new simple determination for plasma creatinine pro- 
Mdes a helpful diagnostic procedure for the detection of mild disturbances of 
glomerular filtration and, con‘-equentl\, of low' grade kidnc} damage. The 
dtmon<;tr.ition of these disturbances is of diagnostic and prognostic im- 
portance m acute neplinti'', chronic nephritis, nephrO'>is, nejihrosclerosis, 
urologic conditions and heart failure In extrarenal azotemia (hjpo- 
ibb/remia and liver di>(.ase) the inerta-e of the creatinine level js relatively 
H's nrirbed tlnti that of urea and non-protcin nitrogen apparently due to 
u' ‘•'t -'.'.d rvab >rpdon of urea 
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HUNNER ULCER OF THE BLADDER 
(REVIEW OF 100 CASES) 

By Charles C Higgins, M D , Cleveland, OJno 

In 1836, Mercier ^ first mentioned ulcerations of the floor of the bladdei 
causing perforation Lawson Tait * in 1870 discussed a similar lesion and 
cited an additional case Fenwick ^ m 1896 described in detail, “ simple 
ulcer of the bladdei,” and mentioned tlie sudden onset of the disease char- 
acterized clinically by increased frequency of urination, dysuria, and inter- 
mittent hematuria 

As some confusion still exists as to the lesion which should be classified 
as a Hunner ulcer, it is of interest to refer to Hunner’s original description 
in 1914 ■* He stated that the ulcer is found on the vertex, summit, or free 
portion of the bladder, in contrast to Fenwick’s solitarj’’ ulcer which is ob- 
served on the base or fixed portion of the bladder He further stated, 
” There is nothing absolutely characteristic in the cystoscopic picture One’s 
attention may be first arrested by slight, smooth, white scars of former 
ulceration rather than by the slight hyperemia or inflammatoiy spots near 
these scars” In other cases there is a small area of granulation A\hich 
bleeds upon distention of the bladder or bleeds easily upon being touched 
In certain instances, the same inflammator}'' spot is occupied and surrounded 
by an area of edema Keene in 1920 referred to this condition as cir- 
cumscribed, panmural, ulccratue cystitis Other authors ha\c called it inter- 
stitial c}stitis, elusive ulcer, panmural cjstitis, submucous fibrosis, and sub- 
mucous ulcer In 1930, Buinpus" used the term, ” interstitial c}stitis,” and 
stated, “As kno\\ ledge of the disease has glO^\n, it has become apparent 
that the areas arc frcquentl) \Lr\ extensue* and not localized to ain one por- 
tion of the \\all of the bladder 

'Ihcrc IS but little doubt that earlier urologists piobabh o\crlool<ed the 
so-c.dled “Hunner ulcer” because they failed to o\eidistend the bladder 
1 be condition, therefore, frequently was flesignated as "cystic neuralgia or 
murotie bladder,” and since it was o\trloobed so frequently the term 
‘’elusi\c ulctr ” w.i" ascnbtd to it Hinman,'^ m 1939 favored calling this 
uktr of tilt bladder a I lunner ulcer In ncciit vears, Kretschmer,’' Folsom,”’ 
l\ttT‘-on and ll.igtr,’’ Vouiig,'" ()umb\.** and others have published reports 
di^cribing thi‘> h -ion with its clinical manift xtations 

1*7 lOI Of.V 

Hu’incr * ob>-(rvitl the probable relationship ijKtv.ctn focal infection and 
Hnornr r of the bladder, the sites from whuh tlu inftction was dis- 

* > r , , , . a • . < }</ i»*;i 
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seniinated being the teeth, tonsils and sinuses, the infection being carried to 
the bladdei by the blood stream 

Meisser and Bumpus,^^ in 1921, stated, “ if it is assumed that such cases 
of cystitis are of focal origin, instead of being invariably the result of an 
adjacent infection, many aspects of the disease can be explained Under 
certain conditions the infecting organism may cause generalized cystitis or, 
if the inflammation becomes localized m one area of the bladder, necrosis 
of the mucosa will result in a simple ulcer of the bladder The organisms 
may lodge deeper m the wall of the bladder In such an event the patho- 
logic process will occur entirely below tlie mucosa and that rare type of 
ulcer first described by Hunner results ” 

Kretschmer ® does not agree that Hunner ulcei occurs more frequently 
in women because of infection in the cervix and adnexa In the 14 cases 
1 eported by Kretschmer, careful pelvic examinations were made but no pelvic 
patliolog}' was found 

In a review of 110 cases, Hinman ® made a careful search for foci of in- 
fection Of SIX men with Hunner ulcer, three had a positive history of 
gonorrhea and one had syphilis with a primary genital chancre The most 
significant fact in this review, however, was that of the women from whom 
a detailed past history was elicited, 80 per cent had had pelvic inflammatory 
disease, induced abortions, ectopic pregnancies or marked menstrual dis- 
orders Keene,*® in a report of the treatment of 25 cases, carefully eradi- 
cated all foci of infection, without procuring symptomatic relief in a 
single instance In 1925, Peterson and Hager ** questioned why organisms 
in foci common to both sexes should show a selective affinity for the bladder 
m women 

In our senes, 58 per cent had demonstrable foci of infection in the teeth, 
tonsils, or cervix Diseases of the upper urinary tract, such as pyelonephritis, 
hydronephrosis, or infected hydronephrosis, were present in 19 per cent 
Three of the men had coexisting chronic prostatitis, and one had syphilis 
Allergy was present in 19 per cent of the patients 

Incidence 

Hunner ulcer of the bladder is preponderantly a disease of women 
Hunner especially emphasized the prevalence of the disease m the female 
sex All of his series of 25 cases were in women In Hinman’s series of 
110 cases, only six were observed m men In 1931 Folsom * cited a series 
of 20 cases of Hunner ulcer, of which 17 occurred m women and three in 
men Kretsclimer,® in 1922, in his series of 14 cases, noted that the ulcer 
occurred in 13 instances in women Of 15 cases of Hunner ulcer reviewed 
by Bumpus,® 13 were in women Peterson and Hager,** in 1707 urologic 
patients consisting of 1292 men and 415 women, reported the occurrence of 
Hunner ulcer m eight women 
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In our group of 100 cases of Hunner ulcer, 94 occurred in women and six 
in men The youngest patient was 18 years of age, and the oldest 77 years 
The average age was 48 and a half years All were m tlie sixth decade of 
life but two, who were 21 and 28 years of age respectively 

Pathology 

The pathology m Hunner ulcer consists essentially of submucous inflam- 
mation of the bladder wall Cellular infiltration occurs and, according to 
Peterson and Hager, nothing in the microscopic picture of the lesion is 
pathognomonic of the disease 

Young states that the predominant pathological process is found in 
the deeper layers of the bladder wall A portion of the loose areolar tissue 
of the submucosa has been replaced by fibrosis and the lesion may be veiy 
small In instances where the lesion is circumscribed and confined to a small 
area of the bladder, the bladder wall itself shows little or no increase in thick- 
ness at the point of involvement However, in othei cases in which the in- 
flammatory process has extended through all la3'ers of the bladder wall and 
has involved the muscularis layer, considerable thickening of the bladder 
wall in the ln^olved area may be obscrs'cd The mucous membrane over- 
Ijing these lesions may be intact and may reveal edema or congestion In 
other instances, linear ulcerations or small areas of scarring may be observed 
From such a pathological process the mucous membrane becomes attached to 
the inelastic and dense underlying fibrotic area and causes tearing and bleed- 
ing of the mucous membrane when the bladder is overdistended 

I'he microscopic pathology is very similar to that of chronic c^'stitis 
except for the fibrosis in the submucosa Varying degrees of round-cell in- 
filliation arc present beneath the fibrous lamella, and often between the 
muscle bundles as far as the serous layer There ma) be increased vascu- 
laritv w^ith numerou‘> newK formed capillaries in the submucosal layer The 
characteristic pathologic lesion of the disease stated b} Young, how’ever, is 
a dense fihiosis which ma} iinoKe the subniucosa to NarN'ing degrees or, 
when more pronounced ma\ iinohe the mu'^culans la\ci 
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This entity probably is overlooked frequently because widespread de- 
structive processes can occur in the bladder without giving rise to propor- 
tional objective urinary findings Hematuria is not an unusual finding, and 
was noted prior to treatment in 18 per cent of this series Hinman reports 
similar observations m 110 cases He states that the initial examination of 
the urine was negative for pus, blood or organisms in 22 instances and posi- 
tive for one or more in 70 

In this series, red blood cells were observed in the urine m 58 1 per cent 
of the cases and pus cells in 61 per cent Undoubtedly, the frequent and 
prolonged local treatment to tlie bladder before these patients entered the 
clinic for cystoscopic study accounts for such a high percentage of patients 
with pus m the urine In 11 patients in tins series there was premenstrual 
aggravation of the bladder symptoms Otlier urinary symptoms such as 
urgency, tenesmus, burning, tenderness, and backache were not as frequent 
as the symptoms previously mentioned 

Diagnosis 

The diagnosis of Hunner ulcer is established by presumptive evidence m 
the history and cystoscopic visualization of the lesion 

Occasionally, because of the pronounced reduction in the bladder capacity 
which may not exceed 60 to 90 c c of solution, tlie ulcer cannot be recognized 
However, if spinal anesthesia is administered, the ulcer usually can be seen 
The cj'stoscopic picture is variable and, to a large extent, depends upon the 
degree of healing present In some instances, the lesion on the bladder wall 
looks like a crushed strawberry In cases in which the ulcer is healed, a 
small white area which cracks and bleeds when the bladder is overdistended 
exposes the site of the lesion 

Usually the ulcer is located upon the apex or dome or the free portions 
of tlie bladder, and may be single or multiple In our series, a single lesion 
was present in 71 instances, and multiple ulcers were observed in 29 

In patients with Hunner ulcer who complain of supra-pubic pain, the pain 
may be reproduced during cystoscopy by touching tlie ulcer with the tip of 
the ureteral catheter 

Differential Diagnosis 

The differential diagnosis usually is not difficult to make if character- 
istics of the lesion are kept in mind Hunner ulcer may be confused with 
simple ulceration or an ulceration of tuberculous origin Sevei al character- 
istics, however, malce possible an accurate diagnosis, namely, ( 1 ) the location 
of the ulcer on the apex, dome, or free portion of the bladder, (2) tlie 
absence of the excavation of a true ulcer, unless the lesion has been previ- 
ously fulgurated, (3) tlie presence in tuberculous ulcer of renal tuberculosis 
or the finding of the tubercle bacilli in the urine by culture or by guinea pig 
inoculation 
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As a rule, the surface of a Hurmer ulcer is not covered with a deposit 
of salts as may be observed m incrusted cystitis, malignancy, and simple 
ulcer Syphilis, although rare in any case as a cause of bladder ulcer, may 
be ruled out by complement fixation tests 

Acute "cystitis is differentiated by the histor}^ pyuria, and cystoscopic 
study In extravesical lesions such as salpingitis, diverticulitis of the colon, 
or malignant gro\vths, which adhere to the bladder wall and produce marked 
urinary symptoms, cystoscopic study reveals an area of inflammation on the 
bladder wall surrounded by bulbous edema How ever, such a lesion does not 
closely simulate a Hunner ulcer and complete examination reveals the causa- 
tive factor Ulceration of the bladder following the application of radium 
to the cervix or vagina may produce symptoms resembling those of Hunner 
ulcer of the bladder The patient may seek consultation years after the 
radium has been applied and cystoscopic stud} reveals ulcerations upon the 
base or the trigone of the bladder In this group, the location of the ulcei 
and a history of previous radium therapy establishes the diagnosis Care- 
ful inspection of the bladder and mild overdistentioii aid m establishing an 
accurate diagnosis of Hunner ulcei As has been aptly stated, the lesion 
may be masked by prolonged medical treatment, or o\erlooked because 
of a coexisting C}Stitis 

Treatmext 


'I'lic treatment of Hunner ulttr of the bladder constitutes one of the most 
difficult procedures m urology The incffectneness of am one t}pc of 
treatment is attested by the numerous procedures being einjiloNcd at the 
])rcsent time 

In his original communiealion. nunner ad\ocated the radical excision 
of the ulcer-hearing area of the bladder Later, howe\er, he ad\ocaled more 
e«in‘-er\ali\e ])rr»cedures and recommended clcetrocoagulation which produced 
'•t.irtling results if onl\ one area was in\ol\ed in the bladder As a lulc. 
howt\er. the relief of s\in{)toms lasted onh from sjx months to one \eai, 
and ,1 second treatment was rcfjuircd 

< onsukrablc cart, must be exerci'-ed in o\erdisicnding the bladder as 
rnpmrt at the sjte of the ulcer ina\ occur *sjnnlarl}. In repeated electro* 
of the lesion, the blood supply to the area may be impaired and 
snb‘.5.f(vniu treatment mac cau<c slough and gangrene of the bladder wall 
Loth n)inpbcaticm> ba\e been reported in the literature 


I’umpn-H'' up<j»rtcd a «crics of more than 
t< nttt’' » of the blulfler with fair rcstllt^ in cv< 


100 casc=: treated only by dis- 
rc case but one Pcter.son and 


1 L-ip r ’ cunsidf^r coti'-f r\riiivc l-^tatmcni to be ilu method of choice: n.anicK, 


’{'■cthra! igtilatm*) 


tAi rdistcntiun of the liladder or a loin- 



'•t th* two p"« jtdure' 


It h:f» b^en etated that the results from 


'"'tM , ttf the blatbitr L'ti , s 
■ ‘/I T’'e 'i In »jui'*ii‘i i- 


satisfactory as tbo-c secured by 
r,nst.tl to v.iicilu'" or not the 
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increased scar formation following fulguration would be of any final 
benefit 

In one case Quinby lesected the piesacral nerve and obtained definite 
lelief of pain without affecting the ability of the bladder to hold urine 

Howard has suggested the use of emetine hydrochloride - Hinman ® 
used this drug in thiee cases and stated that one patient was benefited In 
six of our cases in which the drug was prescribed marked alleviation of 
symptoms occurred in two instances 

At the present time, the consensus of opinion is that many patients will 
be relieved by fulguration and by hydrostatic pressure A few will be cured 
completely, but the treatment may have to be continued at varying intervals 
of time for years 

For complete relief in a small group of well selected cases in which the 
bladder capacity is reduced to practically nil, transplantation of the ureters 
into the bowel may be advocated 

Folsom recommends subtotal resection of the bladder in patients with 
advanced Huniier ulcer and reports a series of experimental observations of 
regeneration of the bladder m dogs This operation has been performed in 
eight patients All have been relieved of their bladder distress, one case for 
17 years, one for three years, and the remainder for from a few months to 
two years 

He concludes, “ We feel that subtotal cystectomy is a safe surgical pro- 
cedure, that any very serious infection of the upper urinary tract is a definite 
contraindication, that it will completely relieve the patient of the mtblerable 
bladder irritation and pain, that success will depend on a complete removal 
of all the mobile parts of the bladder, that a new functionally satisfactory 
bladder will be regenerated; that a certain number of patients so operated 
will have some degree of regurgitation to the upper urinary tract, that the 
fact of good functional and anatomical regeneration after subtotal cystec- 
tomy will encourage us to a wider use of this procedure in other serious 
lesions of the bladder, as in carcinoma ” 

Treatment and Results 

In our series of cases many different types of treatment were employed 
In all cases a diligent search for foci of infection was instituted and such foci 
eradicated if present 

In 69 patients fulguration combined with overdistention and irrigations 
of the bladder was employed In 49 cases the sharp pointed electrode was 
used, in 16 the ball electrode, and in four the type of electrode was not stated 
This treatment was preceded by one or more irrigations of the bladder to 
ascertain whether or not they would be of value in the individual case In 
the majority of instances fulguration of the ulcer and overdistention of the 
bladder were performed under either nitrous oxide or spinal anesthesia 
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Of this group, 17 were definitely cured; 10 were lost trace of in the 
follow-up period, and 14 were not improved Three partial resections of 
the ulcer-bearing area of the bladder \vere performed later One patient in 
whom this was done was greatly improved The last patient had a recur- 
rence of symptoms and, as a last resort, the ureters were transplanted into 
the bowel with a resultant cure 

In one case in this group, resection of the presacral nerve was done with- 
out relief of symptoms Twenty-eight patients were impioved, many having 
periods of freedom from distress for months after fulguration and overdis- 
tention With recurrence of symptoms, relief again was afforded by re- 
peated fulguration and oa erdistention Nine patients were treated b} irri- 
gations and overdistention ; two were cured, there was no follow-up in five, 
one was improved, and one became worse 

Three patients were treated by irrigation and instillation of 4 per cent 
argjrol at the time of the initial examination, but they failed to return for 
further tieatment One patient was given irrigations and instillations of 
16 per cent gomenol with marked alleviation of symptoms 

Three patients had fulguiation alone vith moderate relief of symptoms 
Tuo of the male patients Avere completely cured by eradication of the 
chronic prostatitis, one b} prostatic massage and the other, having coexisting 
prostatic hypci trophy, by prostatectomy 

Ultraviolet irradiation ^^as applied directly to the ulcer by means of a 
quart/ tube conductor in t\\o cases, with questionable impro\ement in 
*•> mptoins 

Ihlalcial transplantation of the ureters was performed m four additional 
tasc“> One patient died of pneumonia 10 da>.s after operation, and the 
remaining three patients were completely relieved of s\mptoms 

l*'i\c patient*: did not return for tieatment after the diagnosis had been 
C'tabli'shcd and were referred to then family ph}sician for treatment 

Two patients ha\c rccci\cd treatment too reccntl) to be mentioned in the 
•'trie*; 


Conclusions 

lliinner ulcer is predominatch a disease of women, although it ma\ be 
Ob'-treed in men. 

In thi'' *:t rie-, it wa< a fli-ta*:e of middle life’, the gre.’iter jKreentage of our 
e.jM N r^ennuu' in the filth tletadc. 

Tew ! r.f mtection should be crad’cated in all ca^es 

din coinpleN: ot Huimtr ulcer is diurnal and nocturnal fre- 

quttu » With a’--f«;!ittd d>--uriri and ‘^uprapubic pain 'I'lits group of syinp- 
Of’ V. ^ tut in tr»c: ^>0 fier rent of th ‘ patients in our series 'I he 

'.i' e t ‘‘td I* r f,iparh*. tn thi*- '•eriC’- 135 to 1 tO c c , v hieh indicates a 
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The treatment of choice m our senes, as indicated by the results, is con- 
ser\'ative treatment, followed by radical treatment only if this fails to afford 
relief 

Fulguration of tlie ulcer with the electrode combined with overdistention 
of the bladder under anesthesia is tlie piocedure of choice in our senes 
Transplantation of the meters into the bowel should be employed only if 
all other conser^ ative measures have failed to give relief 
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A ROENTGEN STUDY OF CAVITIES IN PULMONARY 
TUBERCULOSIS; CAVITY CHANGES UNDER 
COLLAPSE AND NON-COLLAPSE 
MEASURES ’ 

By R C Edson, M D , and A L Starkey, M D , 

Hopemonf, West Virgmta 


Frequently, the clinician’s estimate of results over a period of years is 
at wide variance with actual results as tabulated by a definite statistical study 
of the same material While mathematical calculations can never be ap- 
plied specifically to any individual case m medicine, nevertheless, results of 
the past should be used as a rough guide in determining relative values for 
present decisions and prognostications In an effort to aid in the evalua- 
tion of therapeutic results in cavernous tuberculosis, a study based on the 
interpretation of chest roentgenograms -was initiated The paper has been 
limited primarily to individual cavity changes and, therefore, cavity closure 
does not necessarily infer controlled tuberculosis 

Hospital records were examined of all patients admitted to Hopemont 
Sanitarium, Ilopeinoiit, AVesf Virginia, from July 1925 to July 1938 No 
observations were extended beyond July 1939 A peiiod of observation 
for at least one }car after admission was thereby obtained 

Within limits, this is a study of selected cases and selected cavities Onl\ 
pro\cd cases of tuberculosis with adequate roentgen studies and w'ith at 
least SIX months of controlled thcrap\ were used Ml cases leaving the 
sanatorium or cases in which death occurred prior to the six month period 
were excluded OnK ca\itK‘s with a complete roentgen outline were used 
Although man} early ca\itics, especially in the presence of exudatnc disease, 
did not show definite ca\it} walls most of these on later films became defi- 
nite, showed complete ca\ity walls and were then included in the scries 

The total number of usable cases was 7^0 and the total number of usable 
c.iMiics in ihtse ca‘>es was 109/. 

C!ns^lfication of cases with reference to sex and a\tragc age was made 
Tlicrc V ere 439 females and 31 1 males The ratio of females to males was 
59-41 The general admissions to I Inpemont for the same } ear period show 
ratio of 62-38 1 lie a\t‘ragt age for the females wa^ 26, for the males 29, 

:•^d the r* nibint<I axerage age va*. 27. In both male ami ft male the grc,itfr 
{"'rid' vt(' of fhsease m the tlurd and fourth decade is emphasi/ed 

♦ fri'* tf ration of ca'^e-- with rt.-pect to extent of di'-ta''*. has been made 
tuuu’ XatfO’ a! 1 ub* rci.bf.is nation Cla-stfication as a ’-tandard 
1 pa' n? Cf.ugvrtng rt -alts h, tub* r< iilo.js ther.im, not on!\ in dif- 
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ferent institutions but also in the same institutions for diff ei ent year pei lods, 
have been due largely to the wide variation of cases that may come undei 
the classification of far advanced disease Recognition of this fact has led 
the staff at Hopemont to adopt a modified classification ^ Under this group- 
ing the National Tuberculosis Association Classification is applied sepa- 
rately to each side in addition to its usual application to the case as a whole 
If there is sufficient disease on one side alone to make the case moderately 
advanced then that side is classified as moderate Under the Standard 
Classification only 5 per cent of the cases in the study are moderately ad- 
vanced whereas 95 per cent are far advanced Under the Modified Classifica- 
tion it IS further noted that 78 per cent of the cases fall into either the far 
and moderate or far and far advanced groups 

It IS readily admitted that should an equal number of cases be studied 
composed of 95 per cent far advanced disease the results of similar therapy 
should not vary greatly However, if in the one instance a high percentage 
of the far advanced cases is made up of moderate and moderate, far and 
clear, and far and minimal cases, and in the other instance a high percentage 
of the far advanced cases is made up of far and moderate, and far and far 
cases then the results would actually show wide a ariations 

Individual cavities have been measured m centimeters at the widest diam- 
eter on the 72 inch postero-anterior film and have been divided into the fol- 
lowing five groups 0-2 cm , 2-4 cm , 4—6 cm , 6-8 cm , 8 plus cm In in- 
stances of multiple cavitation where it was impossible to follow individual 
cavities on consecutive films, the total diameter of the multiple cavitation was 
taken and considered as a single cavity Cavities measuring exactly 2, 4, 
6, or 8 cm were alternately placed in the higher and lower divisions 

Therapeutic Measures 

Roentgen changes m individual cavities were tabulated for patients on 
bed rest, mild activity, phrenic nerv'e surgerj', pneumothorax, and thora- 
coplasty By bed rest is meant absolute rest in bed for the entire 24 hours 
daily Mild activity varies from one bathroom privilege daily to two hours 
exercise plus bathroom and dining room privileges Phrenic nerve surgery 
includes permanent, temporary, and repeat procedures By pneumothorax 
IS meant intrapleural pneumothorax Cavity changes were credited to pneu- 
mothorax even m the presence of pneumonolysis or combined phrenic sur- 
gery and pneumothorax procedures Cavities were considered to be under 
pneumothorax until complete reexpansion of the lung was seen by roent- 
genogram Thoracoplasty includes all cases in which ribs were removed 
for the purpose of obtaining collapse of the lung Phrenic ner^e surgery, 
pneumothorax and thoracoplasty actually consist of these procedures plus 
bed rest Cavities were considered closed only u hen roentgen studies failed 
to reveal any evidence of open cavity Blocked cavities occurred in 15 of 
the 750 cases, a 2 per cent case incidence These cavities vere considered 
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closed only when they were replaced by a dense homogeneous shadow which 
persisted throughout the remainder of the study Only cavities that had 
a minimum of six months on any given therapy have been listed under that 
therapy The same cavity if observed for six or more montlis under more 
than one procedure has been listed under eacli procedure Thus, while the 
cavities present in this series total 1097, the therapeutic results for these 
cavities total 1333 


Results of Therapeutic Measures 

Results short of complete cavity closure are not satisfactory and yet it 
is of interest to determine changes in size under each procedure A tabula- 
tion of all cavities showed 35 per cent of the ca\ities closing, 20 per cent 
becoming smaller, 1 7 per cent remaining the same and 28 per cent becoming 
larger Cavities were closed or made smaller more frequently b} collapse 
measures than by non-collapse measures (chart 2, graph 1 ) 

In bilateral cavitation cases where collapse measures had successfully con- 
trolled one side, there were 29 open ca\ities on the opposite side Tho fol- 
lowing results \\ ere obtained on tiiesc 29 ca\ ities under the various forms of 
therap) 



Open 

Closed 

Bed rest 

5 

8 

Mild activitj 

1 

1 

Phrenic surgery 

1 

1 

Pncumothora\ 

0 

12 

Total 

7 

22 


In the collapse therap\ senes combined collapse measures \\ere used for 
136 caMlies and pneunionoljsis vas a factor in 32 ca\ities under pneumo- 
thorax Phrenic ner\c surgery, pneumothorax, and thoracoplasty were 
used iVir sc\en caMties. phrenic ncr\c surger> and thoracoplasty for eight 
<.a\ ities, and pncumolhor.ix and thoracoplasty for one caMly All of these 
16ca\itic^ were closed b\ thoracoplasty 1 here were 120 caMtics treated by' 
phrenic ncr\e «un;ery and pneumothorax Of this number 24 remained 
<»p{n and 96 were closed t'nder pneumothorax plus pneumonolysis three 
cavities remained open and 2^ were closed 
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Chart II 

Therapy Results m Unclosed Cavities 


Ca\ ily Sue 


0-2 cm 
2-4 cm 
4-6 cm 
6-8 cm 
8 plus cm 


Total 
Per cent 


Smaller 

Same 

Larger 

Non 

Coll 

Coll 

Total 

Non 

Coll 

Coll 

Total 

Non 

Coll 

Coll 

Total 

1 

1 

2 

4 

0 

4 

19 

1 

20 

41 

12 

53 

30 

10 

40 

73 

7 

80 

40 

18 

58 

42 

14 

56 

86 

17 

103 

33 

20 

53 

23 

10 

33 

53 

12 

65 

58 

39 

97 

72 

27 

99 

81 

22 

103 

173 

90 

263 

171 

61 

232 

312 

59 

371 

22 

17 

20 

21 

11 

17 

40 

11 

28 



Graph 1 Cavity results — collapse versus non-collapse m 1333 cavities 
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Cavity Closure 

A study of the cavities closed under therapy calls attention to a number 
of important considerations. There weie 529 cavities on bed rest, 264 on 
mild activity, 169 on phrenic nerve surgeiy, 341 on pneumothorax, and 30 
on thoracoplasty. Cavity closure occurred more frequently in the smaller 
cavities under every mode of therapy The percentage of closed cavities 
under bed lest therapy is 13 and that obtained under mild activity is 25 
The greater preponderance of exudative disease and the larger total cavita- 
tion present m the cases on bed rest are in great pait responsible for this dis- 
crepancy Phrenic nerve surgery resulted in 24 per cent cavity closure, 
pneumothorax 76 per cent, and tlioracoplasty 93 per cent The unusual re- 
sults of thoracoplasty are due to conservative selection of cases for this pro- 
cedure Since, however, the total number of thoracoplasty cases included is 
but 30 m a series of 1333 therapeutic results their influence on percentage is 
slight 

Chart III 
Cavity Closure 

A Study of 1097 Cavities with 1333 Therapy Results 


Therapy 

0-2 cm 

2-4 cm 

4-6 cm 

6-8 cm 

8 plus cm 

Total 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

•0 

s; 

o 

D 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

% Closed 

Bed rest 

8 

28 

33 

26 

17 

13 

10 

13 

3 

2 

71 

13 

Mild activity 

9 

69 

29 

37 

16 

22 

8 

16 

4 

8 

66 

25 

Phrenic surgery 

2 

66 

13 

39 

20 

42 

3 

msM 

4 

7 

42 

24 

Pneumothorax 

10 

91 

61 

87 

119 

85 

30 

67 

40 

53 

260 

76 

Thoracoplasty 

0 

0 

1 

100 

10 

100 

4 


13 

93 

28 

93 

Non-collapse 

17 

42 

62 

30 

33 

17 

18 

14 

7 

3 

137 

17 

Collapse 

12 

86 

75 

72 

149 

75 

37 

47 

57 

39 

330 

61 

Total 

29 

S3 

137 

44 

00 

45 

55 
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If the 793 cavities on bed rest and mild activity are compared with the 
540 cavities on phrenic surgery, pneumothorax, and thoracoplasty, it will be 
noted that in the non-collapse series closure occurred in 137 cavities, a total 
of 17 per cent In the collapse series closure occurred m 330 cavities, a 
total of 61 per cent Furthermore, in the non-collapse group the percentage 
of closures ranges from 42 per cent in the 0-2 cm cavities to 3 per cent in 
the cavities over 8 cm The collapse group ranges from 86 per cent to 39 
per cent for similar diameters (chart 3, graph 2) 

It seems logical to assume that a cavity which represents the total pul- 
monary cavitation will close more readily than a similar cavity which rep- 
resents only a part of the total cavitation , therefore a separate study of the 
457 cases with single cavitation was also made There were 573 therapeutic 
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Graph 2 Cavity closure-collapse versus non-collapse m 1333 cavities Graph 3 Cavity closure in 573 Single cavitation cases 
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results in this series Closuie was accomiilishcd in 65 of the 245 cavities 
under non-collapse measuies, or 26 per cent, and in 216 of the 328 cavities 
under collapse measures, or 65 per cent In comparing the single cavity 
series with the complete series, it is noted that, since the non-collapse closures 
were raised from 17 per cent to 26 per cent and the collapse closures from 
61 per cent to 65 per cent, the presence of single cavitation more definitely 
improved the results in the non-collapse group The same trend was noted 
in the subdivisions based on cavity diameter (chart 4, graph 3) 


Chart IV 
Cavity Closure 

A Study of 457 Single Cavity Cases with 573 Therapy Results 


Therapy 

0-2 cm 

i 2-4 cm j 

4-6 cm 

1 

j 6-8 cm ^ 

8 plus cm ^ 

Total 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

% Closed 

No Closed 

% Closed 

Bed rest 

0 

0 

13 

46 

6 

18 


10 

3 

8 

24 

20 

Mild activity 

4 

100 

15 

44 

11 

26 

8 

30 

3 

IS 

41 

32 

Phrenic surgery 

1 

100 

7 

53 

14 

40 


15 

2 

5 

27 

26 

Pneumothorax 

4 

100 

27 

93 


89 


80 

21 

58 

163 

83 

Thoracoplasty 

0 

0 

1 

100 

9 

100 


80 

12 

92 

26 

93 

Non-collapse 

4 

80 

28 

45 

17 

23 


22 

6 

11 

65 

26 

Collapse 

5 

100 

35 

82 

113 

78 

28 

50 

35 

42 

216 

65 

1 

Total 

9 

1 



60 


59 

38 

39 

41 

29 

281 

49 


Comparison of Cavities in the Collapse and Non-Collapse Groups 

Before logical comparisons can be made between various forms of 
therapy the presence of definitely similar factors must be established The 
incidence of exudative disease, the average total pulmonary cavitation pres- 
ent, the average number of months necessary for cavity closure, the aver- 
age duration of each form of therapy, and the average period of observa- 
tion after cavity closure are all considerations in a study of this type which 
can influence the results obtained In evaluating these factors it is noted 
that in the non-collapse senes 34 per cent of the cavities were present in 
cases showing a predominance of exudative disease to 32 per cent in the col- 
lapse senes The average total pulmonarj’^ cavitation present in the non- 
collapse group was 11 cm whereas m the collapse group it was 8 cm The 
average number of months required for closure m the non-collapse cavities 
was 16 and m the cavities under collapse it was 8 Both the non-collapse 
and the collapse series averaged 24 months on individual therapy measures 
The non-collapse series was observed for an average of 24 months after 
closure and the collapse series for a 21 month average (charts 5 to 10) 
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Therapy 

0-2 cm 

2-4 cm 

4-6 cm 

6-8 cm 

8 plus cm 

Total 

No Exudative 

% Exudative 

No Exudative 

% Exudative 

No Exudative 

% Exudative 

No Exudative 

% Exudative 

No Exudative 

% Exudative 

No Exudative 

% Exudative 

Bed rest 


32 

42 

32 

47 

36 

30 

38 

84 

51 

phi 

40 

Mild activity 


7 

18 

22 

7 

9 

8 

16 

22 

mm 


21 

Phrenic surgery 

1 

33 

3 

9 

9 

18 

9 

31 

24 

43 


27 

Pneumothorax 

4 

36 

22 

31 

41 

29 

16 

35 

33 

44 

116 

34 

Thoracoplasty 

0 

0 

0 

0 

1 

IP 

1 

20 

6 

43 

8 

26 

Non-collapse 

10 

25 

60 

29 

54 

26 

38 

30 

106 

51 

268 

34 

Collapse 

5 

36 

25 

25 

51 

26 

26 

33 

63 

44 

170 

32 

Total 

15 

27 

85 

27 

105 

26 

64 

30 

169 

46 

438 

33 

































724 


R C CDSON AND A L STAUKnY 


Chart VI 


Thcrapj Results in the Presence of Predominantly Evudative Disease 



Closed 

Smaller 

i 

Same 

Larger 

Cavitj Size 

No 

% 

No 

% 

No 

% 

No 

% 


1 E\udative 

Exudative 

Exudative 

Exudativ c 

Exudativ c 

Exudative 

Exudntiv e 

Exudative 

0-2 cm 

6 

20 

0 

0 

1 

25 

8 

40 

2-4 cm 

28 

20 


21 

10 

25 

36 

45 

4-6 cm 

44 

24 


24 

9 

16 

38 

36 

6-8 cm 

14 

25 


21 

7 

21 

32 

49 

8 plus cm 

22 

34 

mm 

38 

46 

46 

64 

62 

Total 

114 

25 

73 

28 

73 

31 

178 

48 


Chart VII 

Average Diameter of Total Lung Cavitation in 1333 Individual Cavities 


Therapi 

0-2 cm 

2-4 cm 

4-6 cm 

6-8 cm 

8 plus cm 

Total 

Bed rest 

11 cm 

9 

11 

13 


15 

Mild activity 

7 

6 

8 

9 


9 

Phrenic surgery 

6 

6 

7 

9 


8 

Pneumothorax 

6 

7 

7 



9 

Thoracoplasty 


3 

6 


12 

9 

Non-collapse 

10 

8 

10 


16 

11 

Collapse 

6 

6 

7 


13 

8 

Total 

9 

8 

8 

11 

15 

11 


Chart VIII 

Average Months for Cavity Closure 


Treatment 

0-2 cm 

2-4 cm 

1 

4-6 cm 

6-8 cm 

8 plus cm 

Total 

Bed rest 

14 


20 

21 

11 

16 

Mild activity 

16 


14 

19 

64 

18 

Phrenic surgery 

9 


14 

22 

18 

13 

Pneumothorax 

3 

6 

8 

8 

12 

7 

Non-collapse 

15 

15 

17 

20 

42 

17 

Phrenic and pneumo- 
thorax 

4 

7 

1 

83 

9 

12 2 
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Chart IX 


Average Months on Each Treatment 


Treatment 

0-2 cm 

2-4 cm 

! 

4-6 cm 

6-8 cm 

8 plus cm 

Total 

Bed rest 

30 

20 

24 

21 

24 

23 

Mild activity 

42 

24 

25 

20 

35 

26 

Phrenic surgery 

17 

21 

21 

18 

22 

21 

Pneumothorax 

23 

24 

27 

27 

26 

26 

Non-collapse 

34 

21 

25 

20 4 

26 

24 

Phrenic and pneumo- 
thorax 

22 

23 

26 

24 

24 

24 
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Chart X 

Average Months Observed After Cavity Closure 


Therapj 

0-2 cm 

2-4 cm i 

4-6 cm f 

6-8 cm ^ 

1 

8 plus cm 

Total 

Bed rest 

17 

25 

25 

17 

30 

23 

Mild activity 

38 

22 

17 

25 

41 

29 

Phrenic surgery 

6 

24 

20 

18 

16 

20 

Pneumothorax 

3S 

20 

16 

26 

25 

20 

Thoracoplasty 

— 

47 

31 

12 

25 

26 

Non-collapse 

28 

24 

21 

21 

36 

24 

Collapse 

30 

21 

18 

24 

25 

21 


There is a marked similarity in the two groups in regard to the propor- 
tion of cavities occurring in exudative cases, the average duration of forms 
of therapy, and the average period of observation after cavity closure 
However, the average total pulmonary cavitation is somewhat greater in the 
non-collapse group, whereas the average number of months necessary for 
cavity closure is twice as long in the non-collapse series as in the collapse 
series Nevertheless the relative similarity of the factors involved m the 
non-collapse and collapse groups lends added significance to the findings of 
17 per cent cavity closure for non-collapse measures and 61 per cent closure 
for collapse therapy 

Cases With All Cavities Closed 

Closure of all pulmonary cavities was obtained in 331 of the 750 cases 
used in this study There were 457 cases with single cavitation and 293 
cases presenting two or more cavities Closure of all pulmonary cavities 
was obtained in 60 per cent of the single cavity cases and in 17 per cent of 
the multiple cavity cases The total percentage of cases with all cavities 
closed was 44 


Summary 

A study of 750 cases of cavernous pulmonary tuberculosis with 1097 
individual cavities has been presented Classification of cases as to extent 
of disease showed that 95 per cent were far advanced Roentgen changes 
m individual cavities were noted for patients on bed rest, mild activity, 
phrenic nerve surgery, pneumothorax, thoracoplasty, and on combinations 
of these measures Comparisons were made not only for each form of 
therapy but also for cavities of definite size under these forms of therapy 
The results of non-collapse and collapse measures were tabulated and studies 
made to show the similarity of the cavities listed under these two major 
forms of therapy Finally, the cases with complete cavity closure were 
presented 
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Conclusions 

1 Successful therapeutic results aie inveisely propoitional to the 
diameter of total pulmonary cavitation, the diameter of the individual 
cavity, and the pieponderance of exudative disease 

2 Individual cavities close more leadily in single cavity cases than in 
multiple cavity cases 

3 Collapse measures are thiee times as effective as non-collapse measures 
m closing individual cavities 

4 In smgle-cavity cases collapse measuies are twice as effective as non- 
collapse measures in closing the cavity 

5 The average time required for cavity closure is half as long with 
collapse therapy as with non-collapse therapy 

6 Closure of all cavities occurs four times as frequently with localized 
cavitation as with disseminated cavitation 
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IDIOPATHIC CARDIAC ENLARGEMENT OCCURRING 
IN INFANTS AND CHILDREN*" 

By J Marshall Neely, M D , F A C P , Lincoln, Nebraska 

Congenital idiopathic cardiac hypertrophy is a term which has been used 
to designate cardiac enlargement occurring in infants and young children 
with no demonstrable etiolog}' As more attention is given to this group of 
cases it becomes apparent that those which are truly idiopathic constitute a 
small minorit}^ S Van Creveld “ and otliers have shown that many cases 
of cardiac enlargement thought to be idiopathic are Von Gierke’s disease, or 
“ hepatomegaha glycogemca,” in which there is glycogen infiltration of the 
heart, liver, and kidneys Cardiac enlargement has also been shown to 
occur m the primary anemias of childhood, particularly m sickle cell anemia 
According to Kugel and Stoloff ^ some have attempted to explain cardiac 
hypertrophy and dilatation on the basis of so-called status thymico-lymphati- 
cus Kugel ® divides cardiac enlargement of infancy into eight mam groups 
congenital defects, infections, anemias of long standing, non-suppurative 
myocardial degeneration, metabolic disorders, hypertension, tumors, and 
finally the unclassified Vitamin Bi deficiency has recently been shown to 
play an important role in tlie production of cardiac hypertrophy of adults and 
its importance in infants must be considered 

The material upon which this communication is based is supplied from 
the clinical records, roentgen-ray films, and autopsy material from three 
infants 


Case Reports 

Case 1 A male infant 25 days of age was admitted to the hospital because of 
difficult feeding, crying, and cyanosis At the time of birth nothing unusual was 
noted and symptoms developed about 10 days before admission to the hospital Rapid 
respiration and cyanosis were observed the day of admission to the hospital Ex- 
amination disclosed fever, grunting respiration, restlessness, sunken fontanels, and 
circumoral cyanosis Respirations were about 100 per minute and breath sounds were 
harsh, particularly over both bases No dullness could be elicited in either lung field 
There was clinical evidence of an enlarged heart both by percussion and roentgen 
study The pulse rate was estimated at 290 A cardiac murmur was heard over tlie 
precordium The liver edge was at the umbilicus and the extremities were not re- 
markable The patient died quite suddenly on the fourth hospital day During the 
hospital stay the temperature varied from 100 to 103° F 

Postmoitem Findings There was slight pleural effusion in the pleural cavitj 
Bodi lungs were voluminous and firm in consistency The heart weighed 80 gm and 
there were no congenital anomalies evident There was enlargement of tlie liver and 
to a lesser extent tlie spleen Microscopically there was some fragmentation of the 
muscle in tlie myocardium and small areas of degeneration There was also a slight 

* Received for publication February 26, 1940 

From the Department of Radiology, Lincoln General Hospital 
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Fig 1 A single A P film showing cardiac enlargement and decreased aeration throuehout 

both lung fields (Case 1 ) 


diffuse lymphocytic infiltration seen throughout the myocardium Chronic passive con 
gestion was present in the liver and kidneys Sections of the lungs showed an ad- 
vanced interstitial pneumonitis with thickening of the alveolar septae and lympho 
cytic infiltration There was also evidence of collagen formation in the septae Prac 
tically no capillaries could be found in the alveolar septa The alveolar spaces were 
decreased in size or obliterated ^ 
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Fig 2 In the lateral position there is no evidence of displacement of the trachea and the 

mottling IS again seen in the lung fields 

Case 2 A white female infant, age 11 months, was perfectly well until the day 
of her death No definite history of illness could be elicited from the parents Death 
occurred quite suddenly while she was taking her bottle 

Postmortem Findings There w'as marked cardiac enlargement without evidence 
of congenital defect Hypertrophy was most pronounced in the right ventricle and 
there was dilatation of the right atrium The left ventricle was qbovjt normal in size. 
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Fig 3 A single A P film of tlie cliest showing marked cardiac enlargement with some 
displacement of the trachea to the right Configuration particularly suggests right heart 
enlargement (Case 3 ) 

Both lungs were normal in size though there was less aeration than normal The cut 
surfaces appeared somewhat meaty 

Microscopically the myocardium showed small areas of fragpnentation and a 
slight polyblastic cellular infiltration The lungs showed tremendous thickening of 
the alveolar walls with proliferation of alveolar phagocytes and, as demonstrated by 
means of Masson’s tnchrome stain, definite collagen formation Very few capillaries 
were found There were small areas of emphysema present 

Case 3 A white male child, age three years, was admitted to the hospital June 9, 
1935, complaining of dyspnea, weakness, orthopnea and cough Dyspnea was first 
noted about four weeks before admission and became much more noticeable about one 
week before admission Associated with these symptoms w^as cough, non-productive 
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Fig 4 Section of myocardium showing fragmentation of the muscle fibrils Note mitotic 

figure near top of illustration 


in character, which became worse when the patient was lying down Examination 
showed slight cyanosis, and labored rapid respiration The left side of the chest was 
larger than the right There were harsh breath sounds, and bronchial breathing could 
be heard below the left scapula There was tremendous enlargement of the heart 
which was very rapid No murmurs were heard No fluid or masses could be found 
in the abdomen though there was enlargement of the liver and edema of the lower 
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Fig 5 Section of lung illustrating marked interstitial proliferation of alveolar septa with 
polyblastic cellular infiltration Note absence of alveolar capillaries (Case 1 ) 

extremities A general anasarca developed terminally and death occurred on August 

3, 1935 

Postmortem Findings There was ascites and bilateral pleural effusion The 
liver and spleen were enlarged due to passive congestion The heart was markedly 
enlarged There were no congenital anomalies present There was marked right 
ventricular hypertrophy and tlie right atrium w'as so dilated that its wall was almost 
parchment thin There was also dilatation of the pulmonary artery which measured 
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Fig 6 Higher power view of same lung showing marked proliteration of histocytes and 

collagen formation (Case 1 ) 

3 cm at tlie base Some small atheromatous plaques were seen m the intima of the 
pulmonary artery. The left lung was smaller ftan the right Botli were heavier than 
normal and small grayish areas were seen beneath the pleura On cut section there 
was evidence of emphysema though the cut surface was quite firm in consistencj 
Iilicroscopically mam'^ lung sections showed an advanced chronic pulmonary emph\- 
sema, in some areas a definite interstitial pneumonitis existed The mjocardium 
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Fig 7 Section of bronchial wall showing edema and cellular infiltration 


showed hypertrophy of the muscle fibers and very small patches of fibrosis There was 
also marked passive congestion of the liver, kidneys, and spleen 

While these three clinical^ courses vary considerably there are certain 
symptoms and findings common to all Dyspnea, cyanosis, rapid pulse and 
cardiac enlargement were present m each, though in the child who died 
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suddenly, cardiac enlargement was not discoveicd until after death The 
lengtli of illness varied from sudden death to three months According to 
Mahon® tlie aveiage age incidence in idiopathic cardiac hypertrophy is 14 
montlis The onset is usually lapid and the three cardinal findings are 
cyanosis, dyspnea and tachjcardia Anemia and fever may be present and 
edema and heart murmurs are occasionally found The few electrocardio- 
grams done in those cases reported m the literature show shallow T-waves, 
low voltage in all leads, and a tendency to left ventricular preponderance 
There is often prolongation of the PR interval Terminally, liver enlarge- 
ment and edema commonly occur 

According to Kugel ® roentgenogiams demonstrate marked cardiac en- 
largement 111 all diameters with eitlier right or left preponderance Many 
times it IS impossible to eliminate the presence of congenital heart disease 
roentgenographicall)» Roentgen examination was possible in the 25 day- 
old baby (Case 1) and m tlie 3-year-old boy (Case 3) In tlie first case 
(figure 1) films show marked cardiac enlargement m all diameters ap- 
parently involving botli right and left heart though the right seems to be 
predominant The cardiac shadow is not sharply outlined and there is fine 
mottling and decreased aeration throughout both lung fields The trachea 
IS in normal position in both antero-posterior and lateral projections (figure 
2) There is no roentgen-ray evidence of emphysema Antero-posterior 
(figure 3) diest films of the 3-year-old boy show marked cardiac enlarge- 
ment with slight displacement of the trachea to the right Here, too, both 
the right and left heart are enlarged, though in this case the lung fields are 
hyperaerated In one of tlie films made just prior to this there is spon- 
taneous pneumothorax on the left The costal spaces are widened and there 
IS flaring of the anterior ribs The heart fills most of the chest and the conus 
pulmonahs is prominent The terminal appearance of pneumothorax was 
due to rupture of a pleural bleb which developed as a result of emphysema 

The autopsy findings in these three cases are so similar that they may well 
be described together In each there was marked cardiac hypertrophy with- 
out congenital anomaly or valve defect Though hypertrophy was present in 
both right and left heart it was most marked on the right m all three in- 
stances Chronic passive congestion of the liver was also a constant finding 
and in tlie case of the 3-year-oId boy (Case 3) there was ascites and pleural 
effusion In the other two autopsies the lungs were heavy, crepitation was 
diminished or absent, the cut sui face was liver-like in consistency, yellowish- 
gray and edematous Small grayish areas could be made out beneath the 
pleural surface in these two cases The boy who lived three months after 
onset (Case 3) piesented lungs which were voluminous and emphysematous, 
but the cut surface was firm in consistency Small pleural blebs were en- 
countered on the left The thymus was large though not unusually so in the 
1 1-montli-old infant (Case 2) who died suddenly In the two older children 
the thymus was atrophic 
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t oWpnIar seotum showing marked proliferation of alveolar liis- 
Fig 8 High and^collagen formation No capillaries are visible 


o . mvnpardiuni in each instance show fragmentation and de- 

Sections J occasional small areas of lymphocytic m- 

generation of muscle hbe striations in selected areas Indigo- 
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was some endocardial tlnckemng m both right and left ventricles, most 
marked on the right Moderate peiivascular fibrosis of the terminal 
branches of the coronarj? arteries was evident The terminal branches of 
the coronaries were not remarkable 

• The histological changes noted m the myocardium m all three hearts are 
quite similar Though these changes conform m every respect to those de- 
scribed in cases of congenital idiopathic cardiac hypertrophy, there is little 
reason to believe that they lepresent otlier causes Mitotic figures were 
seen m two of the heaits, but it has been shown ® that this finding is not un- 
common in cai diac hypertroph}* in infants up to 20 montlis of age regardless 
of the cause of the hjpei trophy No mitotic figures could be found m the 
myocardium of the 3-year-old child (Case 3) The perivascular increase in 
collagen and patches of tymphocytic infiltration as well as fragmentation are 
changes not uncommon in myocardial hypertrophy occurring in nephritis, 
congenital heart disease or other primary diseases remote from the heart 

Little attention has been given to the histologic changes in the lungs in 
cardiac hypertroplty occurring in infants Some ® have mentioned atelec- 
tasis though little import has been attached to it Most of the lung clianges 
have been attributed to primary cardiac pathology McCordock and Muck- 
enfuss have presented evidence that interstitial pneumonitis occurs in two 
forms depending upon the concentration of virus These conclusions are 
based on experimental and clinical observation If experimental animals are 
given concentrated doses of virus there is an explosive type of histologic re- 
action with fibrin deposits in the alveolar spaces and necrosis of the wall If 
given in more dilute form the histologic response within the alveoli is pro- 
liferative Here tlie septa become tliickened by proliferating histocytes, there 
IS thickening of the adventitia of the vessels and mononuclear cellular in- 
filtration of tlie walls of the bronchioles and arteries The lining cells of the 
alveoli also proliferate In the first type of reaction death occurs early due 
to what IS usually termed “ hemorrhagic virus pneumonia ” In the pro- 
liferative type the process may resolve after a period of several weeks or may 
go on to chromcity 

Sprunt, Martin and McDearman described much the same type of his- 
tologic reaction when they injected Bordet-Gengou bacilli inti atracheally in 
the monkey and rabbit Sections of the lung made soon after the injection 
showed alveoli filled with hemosiderin containing macrophages, and sections 
made 14 days after inoculation showed beginning proliferation of interstitial 
tissue They found that heat-killed cultures produced a material which, by 
acting as a foreign body, produced lesions in the lungs similar to that seen 
with the virus itself They showed that the avirulent form could also cause 
interstitial pneumonitis 

Although there has been considerable clinical and experimental observa- 
tion on the pulmonary histology of virus disease in its early and fatal stages, 
little attention has been directed toward the lungs in those cases which re- 
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Parker and Weiss ” have described in detail the histologic changes taking 
place in pulmonary alveoli in far advanced mitral stenosis Here, the first 
change is thickening of the capillary basement membrane which is later fol- 
lowed by edema, interstitial proliferation of cells and later in the most ad- 
vanced stages by thickening of the alveolar basement membrane They also 
describe thiclcening of the intima in branches of the pulmonary artery In 
mitral stenosis there is marked increase m the number of alveolar capillaries 
which become coiled and dilated They also point out tliat in cases of 
chronic pulmonary emphysema and repeated attacks of pneumonitis the same 
responsible factors are apt to coexist and hence pulmonary hypertension and 
arteriolar sclerosis are apt to occur Snow and Cassasa believe that em- 
physema commonly coexists with influenza and bronchopneumonia in infants 
They state emphysema may be demonstrated m almost all infants with acute 
respiratory infection They also think emphysema is obstructive and not 
compensatory Shanks, Kerley and Twining §tate that cardiac enlarge- 
ment occurs in 40 per cent of cases of chronic emphysema with involvement 
of the right ventiicle predominating, and that there is also enlargement of the 
conus pulmonahs in about half of these cases The pulmonary clianges in 
all of die three examples of cardiac enlargement forming the basis of this 
report are responsible for the cardiac hypertrophy and death Many sections 
of these lungs were stained with hematoxylin and eosin, and Masson’s 
tnchrome stain In the two cases with short clinical courses (Cases 11 and 
12) the histologic changes are those of marked interstitial proliferation of 
alveolar phagocytes with thickening of alveolar walls In ipost areas there 
is complete obliteration of alveolar spaces In contrast to the picture de- 
scribed by Parker and Weiss interalveolar capillaries are few in number 
and there is no evidence of thickening of the basement membrane In the 
sections stained with Masson’s tnchrome methods there is definite evidence 
of laying down of collagen m the alveolar walls Alveolar phagocytes are 
encountered in the few alveolar spaces which remain Lymphocytic in- 
filtration IS seen tliroughout all of the thickened alveolar walls Lympho- 
cytic and monocytic infiltration is also found m the bronchial walls and in 
some areas there has been complete displacement of the alveolar walls by 
adult collagen Most of the terminal arteries show thickening of adventitia 
and media In an occasional small artery there is complete obliteration of 
tine lumen by an old organized thrombus undergoing canalization Sections 
made near the pleura show dilatation of vessels and diapedesis of red cells 
which must be interpreted as an attempt on the part of the bronchial cir- 
culation to compensate for the obstructive process taking place in the pul- 
monary circulation 

In the case of the 3-year-old boy (Case 3) whose clinical course was much 
more prolonged, the histologic picture is diaracteristic of clironic pulmonary 
emphysema In many areas, however, there is evidence of pre&cisting 
chronic interstitial pneumonitis The relationship of interstitial pneumonitis 
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Fig 10 Section including pleura showing marked dilatation and congestion of subpleural 
vascular supply indicating compensatory part taken by the bronchial circulation 

and pulmonary emphysema is clearly demonstrated The general picture of 
the areas m these sections where interstitial pneumonitis persists is essentially 
the same as in the above described sections except that there is much more 
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collagen within the alveolar septa In the emphysematous areas the capil- 
laries are totally obliterated by collagen and remain as functionless as in the 
areas of cellular proliferation 

The effect of these changes on tlie right heart is essentially the same as 
tliose produced in advanced mitral stenosis in which there is elevation of 
pulmonary arterial pressure due to quite similar histologic changes in the 
alveolar walls and terminal pulmonary arteries That these changes do not 
represent tlie result of long standing dironic passive congestion is evidenced 
by the presence of diffuse infiltration witli lymphocytes and mononuclear cells 
and by the absence of proliferation and dilating alveolar capillaries These 
capillaries in interstitial pneumonitis are closed or crowded out by the pro- 
liferating interstitial cells That sudi alveolar changes produce increased 
pulmonary arterial pressure, however, is evidenced by the changes in the pul- 
monary arterioles, and the compensatory congestion and dilatation of the 
bronchial circulation beneath the pleura 

Attention has recently been directed toward the roentgen changes in acute 
and dironic interstitial pneumonitis Reimann"^ recently described eight 
cases which he consideied due to virus infection Roentgenograms showed 
mottled increased density tliroughout both lung fields Smiley and 
Showacre described acute interstitial pneumonitis occurring in students at 
Cornell University They pointed out tliat no roentgen-ray change is seen 
m the acute form until 48 to 72 hours have elapsed They believe infection 
spreads from the hilum region outward They also observed tliat the in- 
fection may clear up in from one to two weeks or may last up to three months 
Snow and Cassasa have emphasized the importance of emphysema, par- 
ticularly where interstitial pneumonitis exists 

In those infants in whom cardiac enlargement exists it is important that 
careful attention be given die lung fields If cardiac enlargement has oc- 
curred on the basis of interstitial pneumonitis it is likely that the pulmonary 
lesion has been present for some time However, as pointed out by Parker 
and Weiss, alveolar and arterial changes may take place in a relatively short 
period of time Fine mottled increased density throughout both lung fields 
in films showing cardiac enlargement in infants will often be interpreted as 
chronic passive congestion, and unless observed over a considerable period 
of time with serial films, there is probably no definite method of making an 
accurate differential diagnosis between these two entities Persistent fine 
mottling despite therapeutic measures for cardiac decompensation should 
direct one’s attention to the possibility of chronic interstitial pneumonitis 
and in turn must be considered as a possible cause of cardiac hypertrophy 

Conclusion 

Clinical and autopsy findings m three cases of cardiac enlargement in in- 
fants have been described Evidence is presented to support the conten- 
tion that, while tlie gross and microscopic changes m the heart are in each 
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instance consistent with the diagnosis of idiopathic cardiac hypertrophy, 
the primary cause of these changes is chronic interstitial pneumonitis with 
secondary cardiac hypertrophy It is suggested that the rapidly dwindling 
group known as idiopathic cardiac hypertrophy will decrease still further if 
more attention is given the lungs clinically and at autopsy Chronic pul- 
monary empltysema as the compensatory change in interstitial pneumonitis 
adds to the load placed on the right heart Cardiac enlargement occurring ’ 
in infants may be due to many and various* causes If such an entity as 
congenital idiopathic cardiac hypertrophy exists it must be so classified only 
after due consideration is given to all the possible causes 
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COLD ALLERGY REPORT OF AN UNUSUAL CASE* 

By Wallace M Yater, M D , F A C P , and Edward W Nicklas, M D , 

Washington, D C 

Cold allergj' has been known since 1866, when Bourden ^ described urticaria 
and syncope due apparently to cold However, in 1872 Blachez ® gave the first 
classical descnption of urticaria from cold Since then several other writers 
have reported cases of this form of allergy Since 1924 Duke ® has written 
voluminously on this subject, describing vanous forms of physical allergy, which 
he found to be not uncommon He suggested the possibility that a histamine- 
hke substance might be liberated locally and be responsible m some instances 
Lewis * later showed tlie probable existence of such a substance In 1929 Hor- 
ton and Brown ® reported a study of six cases of cold allergy in which attacks of 
syncope resulted from exposure of the skin to cold They showed that if a 
tourniquet were applied to an extremity proximal to the chilled area the reaction 
would not occur In 1936 Horton, Brown and Roth ® published an outstanding 
contribution to this subject 

Duke’s original method of testing for cold allergy consisted of eitlier simply 
rubbing the skin with a block of ice or of alternating this with exposure to heat 
in order to produce a sudden change in temperature He found that application 
of the opposite excitant quickly terminated the reaction (urticaria, asthma, sneez- 
ing, etc ) Horton, Brown and Roth placed the patient’s hand and part of the 
forearm in water at about 9° C (48° F ) for six minutes A positive reaction 
consisted in the appearance three to six minutes later of local pallor which 
changed to redness, slight edema and an increase m local temperature Some- 
times a constitutional reaction followed with fall in blood pressure, rise m pulse 
rate, vertigo and even syncope These manifestations were quickly counteracted 
by dipping the patient’s hand in warm water or by applying a tourniquet above 
the elbow Reenforcement of the reaction could be obtained by repeating the 
test while a tourniquet was applied to the arm above the elbow and then released 
The subsequent reaction appeared sooner, was more severe and lasted as much 
as three times longer The disappearance of the reaction occurred in six to 
eight minutes after its onset following the simple immersion of the hand and 
foreann m cold water 

The reactions to cold are thus seen to consist of contact reactions and reflex- 
like reactions (Duke) Syncopal reactions may be responsible for drowning 
(Horton, Brown and Roth) It has been suggested that chilblains may be due 
to cold allergy Apparently, in rare instances, sensitization to cold may be pas- 
sively transferred 

Treatment of uncomplicated cold allergy is often effective. For the attack 
the application of heat often dissipates the symptoms Cure may be accom- 

*Received for publication June 7, 1940 
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plished 111 a few weeks by two methods A hand is immersed m cold water for 
SIX minutes twice daily, the temperature of the water gradually being decreased 
from 65° F to 45° F as tolerance develops The second method of treatment 
consists of injecting 0 1 mg of histamine subcutaneously twice daily 

An excellent general summary of the subject of physical allergy is given by 
Vaughan 

The following case is one of complicated cold allergy different from any thus 
far reported. 

Case Report 

Mr G W C , a 53-year-old white mai ned saleman, consulted one of us (E W N) 
first 111 October 1935 complaining of “ sciatic neuritis ” He had had a similar attack 
in 1929 which lasted for three months in spite of tlie extraction of an abscessed tooth 
Subsequently he had recurrent attacks which were not relieved by tlie extraction of 
other teeth The worst attack occurred in 1932 , tins cleared up after a rectal abscess 
was discovered and incised An orthopedist pronounced the “ sciatic neuritis ” sacro- 
iliac strain The attack in 1935 ceased after strapping of the pelvis with adhesive tape 
Earlier illnesses were typhoid fever m 1892 and malaria in 1910 and 1920 Admis- 
sion to the army had been refused in 1917 because of albuminuria, but life insurance 
had been granted in 1914 and was allowed again in 1934 For several years he had 
had intense bitemporal headaches not associated with nausea or vomiting 

In 1935 he stated tliat he had been troubled somewhat with hives which he had 
observed were worse when he ate sometliing cold or exposed himself to cold atmos- 
pheres In the summer of 1935 he had discovered that he could not go swimming 
witliout provoking an attack of hives 

In June 1936 his “sciatica” recurred more intensely and was accompanied by 
numbness and tingling of the right foot and dragging of this foot during walking 
There was also numbness of tlie right hand and occasional difficulty in holding a pencil 
This condition gradually subsided 

In September 1937 he complained of intense urticaria induced by cold and cold 
objects For instance, sitting in an air-cooled theater first caused blueness of the left 
ear Later, red blotches appeared on the feet and ankles, subsequently spreading to 
the thighs and waist Still later the tongue, lips, nose and ears swelled up after eating 
ice cream or drinking cold water From December 1937 on, the lesions on the ears 
and ankles appeared frequently with painful swelling and subcutaneous hemorrhages 
particularly into the helices of the ears during the acute phase Blood cell counts 
were essentially normal Between attacks purplish discoloration and pigmentation of 
the ankles was present 

In March 1938 he was examined at the Johns Hopkins Diagnostic Clinic The 
following diagnoses were made Chronic urticaria, purpuia, hypersensitiveness to cold, 
low-back strain, benign prostatic hypertrophy, and external and internal hemorrhoids 
It was noted that when a piece of ice was held next to the skin for 15 to 30 seconds a 
typical hive developed at tlie site of contact within 2 to 4 minutes Attempts at passive 
transfer were negative Dr Leslie N Gay suggested the use of histammase or ex- 
posure of the hands to cold water An interesting feature of these examinations was 
tlie urinalysis, which showed three plus albumin, numerous red blood cells and less 
numerous white blood cells All other laboratory tests gave essentially normal re- 
sults, including blood cell counts, platelet count, bleeding time and coagulation time 

Eight injections of histamine were given but were discontinued because of pro- 
nounced flushing of the skin and the formation of huge wheals at the sites of in- 
jection 
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Purpuric spots similar to tliose on the ears began to appear more frequently on 
tlie ankles and remained for weeks as small, painful areas somewhat resembling areas of 
superficial gangrene A purplish macular eruption extended from the ankles to the 
thighs and occasionally around the waist Later it temporarily involved the hands, 
which on the slightest exposure to cold air became dusky and covered with painful 
hemorrhagic areas In April 1938 the administration of histaminase was begun and 
continued for two months witliout improvement Other forms of treatment employed 
later ^^ere subcutaneous injections of vitamin C, intravenous injections of typhoid 
vaccine and intravenous injections of 2 per cent salt solution, but the disease progressed 
and the legs became swollen and painful In November 1939 the urine became scanty 
and smoky and was voided frequently and painfully It contained four plus albumin 
and many red and white blood cells Some specimens showed gross blood This 



Fig 1 Purpuric lesions of the helix of the ear 

condition subsided in a month A course of injections of snake venom was given 
with questionable improvement 

By March 1939 the disturbance had become so bad that even in waim weather the 
manifestations persisted, and the patient went about most of the time with ear muffs, 
gloves and woolen underwear and socks Colder weather would cause an exacerbation, 
bringing on an “attack” The patient described this as follows The ears would 
begin to itch and soon a throbbing pain would develop Codeine might give some 
relief The hands, feet and ankles quickly became swollen also, and the feet would 
feel numb All affected parts would then quickly become bluish and later almost 
black The swelling would subside in 12 to 18 hours, and scales would form on the 
helices of the ears in a few days (figure 1) Before the effects of one “ attack ” were 
over, another “ attack ” would occur “ Attacks ” occurred about every 8 to 10 days 
The urticaria had become much less prominent The patient had lost about 13 pounds 
during tlie preceding years on account of the suffering Sleep was restful but inter- 
rupted three or four times by urination because of the prostatic obstruction 
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Examination at this time was not lemarkable except for the appearance of the 
affected parts The ears, fingers and feet were moderately swollen and there were 
discrete punctate hemorrhagic areas on the extremities, most numerous on the feet 
and ankles, but noticeable up to the thighs The helices of the ears showed painful 
bluish-black hemorrhagic lesions and scales or crusts Some of the lesions on tlie feet 
were superficially ulceiated It was noticed that after the blood pressure reading had 
been made a wheal developed within 2 to 4 minutes at the site of pressure of the cool 
nm of the stethoscope A small cube of ice was held against the skin of the chest and 
arms at various sites for from 10 to 20 seconds, and wheals developed at these sites in 



Fig 2 Urticarial wheals on the trunk and arms produced by the application of cubes of 
ice (Note the ear muffs almost constantly worn ) 

from 2 to 4 minutes (figure 2) Where the water melted and ran down on the skin 
wheals also appeared The cold-pressor test of Hines and Brown was performed 
The basal blood pressure was 115 mm Hg systolic and 70 mm diastolic The 
highest blood pressure reading was 145 mm Hg systolic and 90 mm diastolic, taken 1 
minute after the immersion There was no constitutional reaction, but the hand was 
reddened and slightly swollen The patient said the hand throbbed 

A series of injections of testosterone propionate and later of estrogenic hormone 
were without apparent effect A large amount of histaminase was again given without 
effect 

In October 1939 the patient Mas sent to the Mayo Clinic for investigation The 
hand did not swell when immersed in cold water but the application of ice cubes to the 
skin still produced wheals Regardless of “ desensitization ” with cold water over a 
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period of a month, the wheals could still be produced There were no significant 
findings in tlie laboratoi^ studies, which included blood cell counts, platelet and reticu- 
locyte counts, blood smears, bleeding time, dot retraction time, vitamin C determina- 
tion, and urine examination for lead and arsenic The urinalysis was normal A 
biopsy of tlie skin showed only the lesions of purpura 

The patient was urged to move to Arizona, which he did Upon the advice of 
Dr Bayard T Horton of the Mayo Clinic he continued taking showers daily, begin- 
ning ^\ltl^ warm water and allowing die water gradually to become cool A report 
received on June 4, 1940, indicated that the patient was very much better He was 
vveaiing short underwear for the first time in fiv^e years The purpuric lesions of the 
ears had cleared up and he was using ear muffs only at night, the latter since it is 
quite cool at night in Phoenix The ankles were still swollen, but the hemorrhagic 
areas on the ankles and feet had disappeared The bluish discoloration which had 
extended up the legs and thighs was entirely gone He had tested himself by applying 
a chilled bottle to the skin without a local reaction He had not resumed working 
However, a report on September 16, 1941 was not so favorable In a letter the 
patient stated as follows 

“ I haven’t made anything like the improvement I had hoped tlie summer heat out 
here would produce However, the summer this year was not as hot as usual, so I am 
told The highest official temperature this year has been 108 degrees, whereas the 
natives here tell me it usually goes to 118 and 120 

“ I should have written to you long before this, but when one is sick everything 
IS neglected The swelling has left my feet and legs, but if I do much walking or sit 
still for any length of time my feet swell and cause me considerable pain There is 
very little improvement m the color of my feet and legs, in fact I believe my right 
ankle is darker It is almost black 

“ 1 dread for the winter to come, as the least drop m temperature, or the least cool 
wind, causes my ears, feet and legs and sometimes my hands to hemorrhage Was 
dowm town m one of the air-cooled stores today and my right ear began to tingle 
When I got home I had a small new hemorrhage on it ” 

Comment 

This IS a case of cold allergy associated with purpura hemorrhagica of the 
affected, mainly acral, parts The earher urticarial reactions gradually sub- 
sided, leaving the purpuric manifestations of the ears, hands and feet as the out- 
standing feature of the case There were no general or constitutional reactions 
on exposure to cold At least two episodes are recorded, however, of hemor- 
rhagic renal lesions which probably were purpuric in nature No blood dyscra- 
sia could be demonstrated In spite of the definite cold allergy disclosed, there 
was no therapeutic response to the usual methods employed and found to be sat- 
isfactory in other cases of cold allergy Apparently beginning as a simple cold 
allfergy the condition finally became one of persistent purpura hemorrhagica of . 
the acral parts with the evidence of cold allergy still persisting in the form of 
urticaria that could be induced locally by tlie application of cold objects to the 
skin A similar case has not been previously reported 
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SYPHILITIC PAN-MENINGITIS (SO-CALLED CHRONIC 
HYPERTROPHIC SPINAL PACHYMENINGITIS) 

By Gordon R Kamman, M D , F A C P , Samf Paul, Minnesota, and 
A B Baker, M D , Ph D , Mmneapohs, Minnesota 

The case about to be reported belongs to the group of disorders erroneously 
referred to as “ chronic hypertrophic spinal pachymeningitis.” We say “ errone- 
ously referred to ” because in most cases reported, the leptomeninges as well as 
the dura were adherent and involved m the pathological process Since the de- 
tailed histological studies in our case provide additional evidence that the patho- 
logical process is something more than a hypertrophic “ pachymeningitis ” and 
since such cases are comparatively rare, a report of the present case seems 
justified 

Syphilis and tuberculosis have been considered the chief etiological agents in 
this disease, the former being by far the more common Occasionally one en- 
counters cases ascribed to trauma or to pyogenic infections Invasion by pyo- 
genic organisms is more prone to result in a petipachymeningiUs Peripachy- 
meningitis was first described by Traube in 1871 In this condition there is 
combined inflammation of the spinal meninges (dura and arachnoid) and the 
epidural connective tissue situated between the dura and the periosteum of the 
vertebrae^ The mam pathologic changes occur in the petimeningeal tissues 
which become infiltrated with pus or transformed into “ sclerotic tissue ” In 
syphilitic “ pachymeningitis ”, however, the process is restricted to tlie dural and 
intradural regions, the extradural tissues escaping Both conditions may produce 
degenerative changes in the white matter of the spinal coid which, in some in- 
stances, resemble tabes dorsalis 

“ Chronic hypertrophic spinal pachymeningitis ” is essentially a chronic in- 
flammatory reaction consisting of a fibrous hyperplasia of the dura, with peri- 
vascular and interstitial mfiltration of lymphocytes and plasma cells This in- 
’ filtration is most intense near the inner layers of the dura, and is frequently 
continuous with the pathological process involving the underlying leptomeninges 
and spinal cord The cord itself shows varying degrees of myelomalacia with 
demyelmization of various fiber pathways and degeneration of the ganglion cells 
The cord changes are thought to be due eitlier to constriction of the blood vessels 

* Received for publication September 17, 1940 

From the University of Minnesota Department of Nervous and Mental Diseases , Ancker 
Hospital Division, Saint Paul, Minnesota, and the Department of Neuropathology 
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supplying the coid by the thickened meninges or to a compression of tlie spinal 
roots with obliteration of the perineural subarachnoid spaces 

The symptoms of “chronic hypertrophic spinal pachymeningitis” present 
no pathognomonic features They may vary from day to day, and m some cases 
have been mistaken for symptoms of hystencal origin The distribution of 
neurologic signs is determined by the portion of the spinal cord that is involved 
Although the disease has a particular affinity for the lower cervical region, it may 
develop at any level of the spinal cord In our case the changes were confined 
exclusively to the lower segments The disease cannot be regarded as an ex- 
clusively localized process, for it is merely a regional manifestation of a more 
generalized meningovascular syphilis In many cases the symptoms are similar 
to those of spinal cord tumor with root pains, muscle atrophy and areflexia at the 
level of the lesion, and pyiamidal signs below There usually is ataxia and, with 
lesions in the cervical cord, there may be sensory dissociation In some cases 
the S3rmptoms may render difficult the differential diagnosis from synngomyelia 
In fact, for many years there existed a controversy as to whether the thickening 
of the membianes was secondary to a condition of syringomyelia This con- 
troversy can now be considered as settled since it is generally agreed that con- 
striction of the cord vessels by the thickened meninges can produce central cavi- 
tation which may extend for a considerable distance from the lesion 

In the diagnosis of hypertrophic meningitis, examination of the cerebrospinal 
fluid may prove helpful In many cases the Queckenstedt test is positive 
Furtlier, if a radiopaque medium is introduced into the spinal subarachnoid space 
and studied roentgenographically, the upper margin of the shadow is usually 
streaked and broken This picture is distinct from that produced by an mtra- 
spinal tumor Examination of the cerebrospinal fluid reveals an increase m the 
total protein The fluid may be xanthochromic, and, in cases due to syphilis, the 
serologic tests are usually positive However, as in our case, the fluid may, at 
first, give negative complement fixation tests 

Case Report 

B L , a single man aged 54 years, entered the Ancker Hospital in Saint Paul on 
June 9, 1938 complaining of pam in tlie back, pains in both legs, numbness of the feet, 
gait difficulty, sleeplessness, difficulty in urination, and constipation He stated that 
six weeks previously he had "caught cold” and following this had noticed a sharp 
continuous pain in the left knee This pain radiated up and down the lateral side of 
the leg, and was aggravated during cold damp weather but not by motion For 10 
days there had been pain in the right leg similar to that in the left, and both feet had 
been numb During tlie three or four days preceding hospitalization there had been 
some difficulty in walking, but the patient was unable to state the exact nature of this 
interference Constipation had been severe — there seemed to be an obstruction in 
the rectum” There also was difficulty in emptying the bladder, but no involuntary 
urination The past history was not contributory except for the fact tliat the patient 
had had gonorrhea 30 years before, and about 12 years before admission had suffered a 
penetrating wound of the left eye resulting in almost complete loss of vision and in 
the gradual development of an external squint 

The neurological examination revealed an exotropia of 25 on the left with an old, 
dense, sidde-shaped corneal scar, opacity of the lens, and an irregular ins The right 
eye showed a 25 exotropia with ptosis of the lid and a paradoxical pupil The right 
knee jerk was normal, but the left knee jerk and botli ankle jerks were absent There 
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was bilateral ataxia m the knee-heel tests, deep pain and position sense were lost in 
both feet Light touch and superficial pain sense were impaired 'from the eleventh 
dorsal dermatome downward 

The physical examination was essentially negative except for a moderate degree 
of peripheral arteriosclerosis and a grade 1 enlargement of the prostate Blood pres- 
sure was 150 mm of Hg systolic and 96 diastolic, and tests for renal function gave 
normal results 

The cerebrospinal fluid was yellow m color, under 16 mm Hg pressure, and 
showed no rise upon jugular compression Globulin was 3 plus, there were 30 



Fig 1 Roentgen-ray showing the complete block of the Lipiodol between the second and 
third lumbar vertebrae The irregular conical shape is very suggestive of adhesions 

lymphocytes per cu mm , the Wassermann reaction was negative, and the colloidal 
gold curve read 0000145300 

After some rather desultory treatment under which the pain and the bladder 
function improved, the patient was discharged from the hospital on August 4, 1938 
He reappeared on September 28, 1938, saying tliat the pains in his legs were worse and 
his urinary retention was again troubling him The examination gave essentially the 
same findings as on the previous admission The patient was treated symptomatically 
On January 18, 1939 a spinal tap produced deeply yellow fluid, and there was no rise 
on jugular compression The cerebrospinal fluid chlorides were 613 mg per 100 c c , 
the protein 268 mg per 100 c c , glucose 204 mg per 100 c c Wassermann reaction 
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4 plus, and the colloidal gold curve 0255543210 Treatment was continued widi 
neoarsphenaniine and sodium iodide 

On March 5, 1939, examination by another member of tlie staff showed both 
pupils to be fixed to light and the right to be larger than the left The right fundus 
was normal and tlie left was not visuali7ed because of the corneal scar There was a 
left exophoria The lo^^er extremities showed pitting edema of both feet, with the 
right leg fixed m semiflexion, although tlie knee could be passively flexed to a slight 
degree There was some movement of the left lower extremity at the hip, but the 
flexors and tlie extensors of the left leg were paralyzed There was atrophy of both 
hamstring groups Touch and pain sensation were impaired on the left side from tlie 
inguinal region downward, and on the right side from the knee down There was 
impaired toudi and pain sense over all of the sacral dermatomes bilaterally A note 
was made to the effect that the eleventh dorsal spinous process seemed to be somewhat 
more prominent than the others Spinal tap below the second lumbar spine gave 



Fig 2 Cross section through the region of the cauda equina The entire spinal canal 
IS filled by this chronic granulation Witti careful study one can identify the thickened dura 
at the periphery 

clear, slightly yellow fluid under 110 mm water pressure, rising to 180 mm on 
jugular compression Below the fourth lumbar vertebra the pressure readings were 
the same as below the second lumbar spine The cerebrospinal fluid contained 182 mg 
protein per 100 c c , 162 mg glucose per 100 c c , gave a positive Wassermann reaction, 
and a colloidal gold curve of 1554433100 

On March 10, 1939, after considerable discussion by various members of the staff, 
5 0 c c of Lipiodol were injected into the lumbar subarachnoid space Roentgeno- 
graphic studies showed complete block in the ascent of the oil at the level of the inferior 
border of the disc between tlie second and third lumbar vertebrae With tlie patient 
in the Trendelenburg position, the superior border of the oil was seen to be sharply 
irregular and conical, suggesting adhesions rather than protruding disc or tumor tj’pe 
of block (figure 1) The oil moved freely into the inferior sac with no appreciable 
disturbance in outline in the lumbosacral area The spine showed a slight generalized 
hypertrophic arthritis, a marked accentuation of tlie lumbosacral angle, and a spondy- 
lolisthesis grade one There was a spina bifida defect in the fifth lumbar and first 
sacral vertebrae 
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On March 14, 1939, again after considerable discussion, an exploratory laminec- 
tomy was performed The laminae of the second, third, and fourth lumbar vertebrae 
were removed, and an attempt was made to open the dura The subarachnoid space 
was found to be completely obliterated except in the extreme upper and lower ends of 
the incision The lipiodol was removed from the lower end of tlie incision The 
dura was closed with interrupted silk sutures, and the muscles, fascia and skin were 
closed in layers The patient rapidly failed and died six hours after the operation 
At autopsy the significant findings were confined to the nervous system There 
were no evidences of visceral syphilis The brain showed considerable accumulation 



Fig 3 Section through the thickened dura The meningeal membrane is markedly 
thickened, fibrosed and partially hyalimzed Its inner surface is attached to the more cel- 
lular elements which fill the spinal canal 

of subarachnoid fluid On cut section there was a small area of softening in the 
right basal ganglia The brain was not studied microscopically The external ex- 
amination of the cord revealed a diffuse thickening of the pia-arachnoid, most marked 
in the lower levels In the lumbar region the leptomeninges were firmly adherent to 
the dura, while in the region of the conus, these inner cord membranes had become 
completely obliterated by a firm rubbery mass which extended from the dura to the 
cord and was most extensive in the right lateral aspects of the cord Here the spinal 
nerves were completely incorporated in the pathologic process On the left lateral 
surface of tlie cord tliere was no such involvement, but the cord itself was moderately 
displaced and compressed to the left Inferiorly in the region of the cauda equina 
this rubbery involvement increased in extent to include all structures in the spinal 
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canal so that tlie entire canal was filled by this rubbery substance which grossly had a 
laniellated appearance due to the presence of the numerous nerves whose outlines could 
hardly be made out In this region the entire process was surrounded by a very 
greatly thickened dura which in some areas measured about 1 mm in thickness and 
whose inner surface was firmly incorporated in the pathologic process (figure 2) The 
terminal 4 cm of the cauda appeared free and uninvolved 

Microscopically, sections through the cauda equina m the regions of the most 
severe involvement revealed a thickened dura which could be clearly distinguished from 
the surrounding process The dura had greatly tlnckened throughout its circum- 



Fig 4 Chronic granulation tissue This tissue comprises the bulk of the inflammatory 
elements Even with this moderate magnification one can identify lymphocytes, fibroblasts 
and giant cells 

ference and had undergone a dense fibrosis and in many areas a hyalmization (figure 
3) Scattered throughout this altered dura were many scattered hemorrhages 
The outer surface of the dura was invaded by numerous mononuclear cells, most of 
which remained localized to its superficial layers The inner dural tissues presented 
a most extensive cellular alteration This alteration was directly continuous tvith 
the extensive pathologic process whidi filled the spinal canal in this region (figure 4) 
The entire area within tlie dura was replaced by a granulomatous process which 
had completely eradicated all structural architecture It was impossible to identify tlie 
leptomeninges or the nerve roots (figure 2) Only in scattered areas could one 
observe witli special stains an occasional naked axis cylinder or an axon surrounded by 
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the outline of a myelin sheath The entiie legion was occupied by a chronic granu- 
lomatous process composed primarily of actively prolifeiating fibroblasts and strands 
and bundles of collagen Intel mixed with this connective tissue were numerous 
small lymphocytes, plasma cells, scavenger cells, and even an occasional leukocyte This 
inflammatory process appeared to have extended outwaid from the inner layer of the 
dura with which it is intimately connected and to have penetiated the spinal canal, 
replacing the nervous structures (figures 2 and 3) 

Necrosis was uncommon, and in the most severely involved regions only a single 
necrotic area was observed This ai ea was surrounded by a nm of small lymphocytes 



Fig S Low magnification showing the extensive vascular involvement These vessels 
present a typical Heubner’s panarteritis In one vessel the entire lumen has been occluded 
by an intimal proliferation 

and fibroblasts among winch could be found an occasional giant cell It had the 
appearance of a small gumma 

The blood vessels within this involved tissue presented very striking and charac- 
teristic findings The larger vessels, especially those situated near the periphery and 
probably representing the meningeal vessels, showed mostly a fibrosis of the wall ele- 
ments with a marked thickening of the vessel The intima was proliferated and in 
many cases completely obliterated the vessel lumen There was little or no cellular in- 
vasion into these vessels The smaller vessels, especially those situated more cen- 
trallj, presented the typical panarteritis described by Heubner (figure 5) All the 
wall elements w'ere completely infiltrated by lymphocytes and plasma cells In many 
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vessels the cellular reaction was so extensive that no vessel structure could be identi- 
fied Some of the vessels were occluded by endothelial proliferation (figures 5 and 6) 
In the adjacent regions of the spinal cord the structural changes were very similar 
but less extensive In spite of an almost complete demyelinization and a partial frag- 
mentation of the axons, both cord and rootlet tissue could be identified in the region 
of tire conus In some isolated areas definite axons surrounded by moderately intact 
myelin were observed However, throughout this region the granulomatous process 
infiltrated everywhere In the lumbar cord the pathologic process was much less 
extensive The cord architecture was intact, there was an extensive perivascular and 



Fig 6 Heubner’s panarteritis, high magnification Note the round cell invasion of 
all layers of the vessel wall A beginning secondary fibrosis is becoming apparent The 
vessel lumen is still patent 

diffuse lymphocytic infiltration involving both tlie gray and the white substance 
especially in the dorsal half of the cord The meninges and the spaces along the 
dorsal aspect of the right side of the lumbar cord were obscured by the granulomatous 
process which in certain localized areas had penetrated through tlie pia into the 
posterior columns Inflammatory tissue here resembled that already described in the 
region of the filum The right posterior rootlets were enmeshed within the granulo- 
matous tissue and showed extensive alterations The rest of the rootlets in this region 
were intact The leptomeninges were moderately fibrotic but otherwise normal 

All levels of the cord above the midlurabar region appeared to be intact histo- 
logically, except for a very mild thickening of the leptomeninges and a secondarj- 
involvement of the long sensory tract 
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Summary and Conclusions 

1 So-called ^'chiomc hypeitiophtc spinal pachymenmgiUs ” is in reality a 
pan-meningitis 

2 ' Syphilis and tuberculosis have been considered the chief etiological agents, 
the former being by far the more common 

3 The perimeningeal tissues are not involved 

4 In syphilitic pan-meningitis there is fibrous hyperplasia of the dura which 
IS continuous with the pathological process involving the underlying leptomeninges 
and spinal cord The coid shows vaiying degrees of myelomalacia with deniye- 
hnization of various fiber pathways and degeneiation of ganglion cells 

5 While this disease has a particular -affinity for the ceivical region, ‘it may 
develop at any level of the spinal cord 

6 A case of syphilitic pan-meningitis involving the lower portion of the spinal 
cord IS reported with autopsy findings 
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SUBACUTE BACTERIAL ENDOCARDITIS CAUSED BY A 
HITHERTO UNDESCRIBED GRAM NEGATIVE 

COCCUS * 

By Gustave J Dam min, M D , San Juan, Piiei to Rico 

Introduction 

The following report concerns a case of calcific aortic stenosis with super- 
imposed subacute bacterial endocarditis caused by a hitherto undesciibed gram 
negative coccus The literature on the occurrence and specific features of sub- 
acute bacterial endocarditis in the oldei age groups has recently been reviewed 
by Bayles and Lewis ^ From a study of 28 patients over 40 years of age, they 
concluded that subacute bacterial endocarditis in this age group was (1) less fre- 
quently correctly diagnosed, that (2) heart failure and azotemia occuired more 
frequently, and that (3) bacteremia was more difficult to demonstrate 

The bacteriology of endocarditis was the subject of a recent study by Sliding “ 
Among the organisms cited as causative agents, there was one designated as a 
gram negative micrococcus, which was isolated from a case described by Coulter ® 
Sliding isolated from one of his cases of subacute bacterial endocarditis a gram 
negative coccus ivhicli could not be classified The organism recovered from the 
case to be presented did not resemble the gram negative cocci isolated from 
previously reported cases Since the organism had not been described previously, 
it was considered worthy of study 

* Received for publication August 20, 1940 

From the Medical Clinic and Pathological Department of the Peter Bent Brigham Hos- 
pital, Boston 
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Case Report 

The patient, P F, was a 66-year-old white male who entered the Peter Bent 
Brigham Hospital on October 30, 1939, because of weakness and insomnia of one 
month’s duration There was no family history of rheumatic fever, scarlet fever oi 
heart disease The patient had always used tobacco, but never alcohol, to excess As 
a child he had had scarlet fever and pertussis, and had been subject to frequent epis- 
taxes There was no past history of tonsillitis, chorea or upper respiratory infections 
In 1896, at the age of 24, the patient had fever and migratory joint pains for which 
he was confined to bed for six months He was told that he had rheumatic fever but 
that his heart was not affected He had never had hemoptyses, precordial pain or 
attacks of syncope There was no evidence that the patient had ever had gonorrhea 
or syphilis 

The present illness began about one month before admission when tlie patient 
contracted a cold which was accompanied by cough, sputum and nasal disdiarge He 
complained of anorexia, insomnia, malaise and pains in the legs During the week 
preceding admission, ankle edema and dyspnea on exertion appeared There had been 
no recent noticeable weight loss 

Physical examination revealed a well developed, elderly, moderatdy dyspneic, 
undernourished man with normal temperature and pulse rate Over the chest and 
extremities tliere were scattered telangiectases There were no petechiae in the skin 
or mucous membranes There were bilateral lenticular opacities which interfered 
with light perception and examination of the fundi The diroat was injected and 
the few remaining teeth showed extensive caries witli associated pyorrhea alveolaris 
The heart percussion outline showed enlargement to the left and downward The 
rhythm was regular There were no tlirills A high pitclied early diastolic murmur 
was audible from the aortic area to the third left interspace In the aortic area there 
was a rough systolic murmur of moderate intensity which was transmitted to the 
carotids At the apex there was a long, loud systolic murmur The pulmonic second 
sound was accentuated The pulses were collapsing in type, but no capillary pulse 
was demonstrable The blood pressure was 110 mm of Hg systolic and 44 diastolic 
Rales and dullness were present at both bases Neitlier tlie liver nor the spleen was 
palpable Crepitation was demonstrable in both knees The finger tips were not 
tender nor was there clubbing of the fingers or toes There was slight pitting over the 
tibiae 

The erj^irocyte count was 2 73 million and tlie leukocyte count was 26,000 per 
cubic millimeter The hemoglobin content was 60 per cent (Sahli) The differential 
leukocyte count showed 91 per cent neutrophiles, 5 per cent lymphocytes and 4 per 
cent monocytes The mean corpuscular volume was 114 cubic microns, the mean 
corpuscular hemoglobin, 30 micromicrograms, the mean corpuscular hemoglobin con- 
centration was 26 per cent, and the volume of packed erythrocytes, 31 per cent The 
icterus index was 15 Blood Wassermann, Hinton and gonococcus complement fixa- 
tion tests were negative The urine was normal 

Admission diagnosis was rheumatic heart disease with aortic stenosis and insuf- 
ficiency and subacute bacterial endocarditis 

The course was one of gradual downward progression The fever initially was 
of a high grade remittent type which after five days became intermittent (see chart) 
The patient was cooperative on admission but soon became irrational and restless 
Shaking chills accompanied tlie rises in temperature A chest film showed the trans- 
verse cardiac dimension to comprise 65 per cent of the internal transierse diameter 
of the tliorax, indicating cardiac enlargement Fluoroscopy revealed an irregular 
mass of calcification in the region of tlie aortic ^alve The electrocardiogram 
demonstrated left axis deviation Albuminuria and microscopic hematuria were 



758 


GUSTAVE J DAMMIN 


present on several occasions The plasma non-protein nitrogen lose from 19 to 41 
milligrams per cent The leukocytosis remained throughout the course (see chart) 
The capillary fragility as tested with the sphygmomanometer was normal Sputum 
culture showed B 'piotem and non-hemolytic Staphylococcus aweus Two of the 
three blood cultures were positive Digitalis, instituted on November 2, did not alter 
the downward trend of the patient’s course Because of rigidity of the neck which 
appeared on November 8, lumbar puncture was performed with, however, normal 
findings Sulfanilamide was begun late in the course and did not influence the pro- 
gressive decline The spleen did not become palpable but petechiae appeared m the 
palpebral conjunctivae On November 9, after sudden onset of respiratory difficulty, 
the patient died 

Autopsy was pei formed two hours post mortem The skin and mucous mem- 
branes were pale and petechiae were noted in the conjunctivae and over the buttocks 
There was moderate pitting edema over the sacium 
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Fig 1 Subacute bacterial endocarditis caused by a hitherto undescribed gram negative 

coccus 


The heart weighed 440 grams There was left ventricular hypertrophy and the 
auricles were dilated The tricuspid and pulmonic valves were normal The mitral 
valve was thickened and opaque The free edges were nodular but there was no 
calcification The mitral orifice was not stenosed The chordae tendineae and papil- 
larj' muscles were normal 

The aortic valve presented on its left anterior cusp, a large, red, warty and friable 
vegetation measuring 3 0 by 1 5 centimeters A smear of the cut surface showed 
numerous small gram negative cocci On the right anterior cusp there was another 
warty friable vegetation measuring 1 cm m diameter Just proximal to this vegeta- 
tion there was a small calcified plaque There was a large calcified plaque in the 
aortic ring above tlie posterior cusp and another calcified area in the margin of the 
posterior cusp The commissures between the aortic cusps were obliterated and the 
free margins were adherent 0 5 to 1 0 cm radially from the aortic ring The body 
of the aortic \egetation consisted of hyaline staining material with several dark staining 
areas (calcium) proximally and large lighter staining areas, consisting of masses of 
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bacteria, distally The surface of the vegetation was covered by a layer of fibrin in 
which many erythrocytes and polymorphonuclear leukocytes were enmeshed (see 
photomicrograph ) 

Grossly, the myocardium showed no fibrosis or softening Microscopically, there 
\\ere many scattered clusters of polymorphonuclear leukocytes There were also small 
areas of fibrosis showing infiltration \vith polymorphonuclear leukocytes 



C 

Aortic Vegetation 


Fig 2 (A) Masses of gram negative coca (B) Fibrin layer with enmeshed leukocytes 

and erythrocytes covering vegetation (C) Calcific deposit in aortic valve 

The orifices and lumma of tlie coronary arteries were of normal patency tlirough- 
out In the aortic arch, 3 cm above the aortic ring, there was an ulcerated calcified 
atlieromatous plaque measuring 1 cm in diameter 

The pericardial cavity contained SO cc of cloudy yellow fluid winch on smear 
showed many polymorphonuclear cells and minute gram negative cocci The peri- 
cardial surfaces were injected Microscopic section of tlie pericardium showed nu- 
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inerous collections of polymoiphonudear cells and scattered hemorrhages The epi- 
cardium also showed infiltration with polymorphonuclear leukocytes 

The right pleural cavity contained 250 cc and the left, 500 cc of yellowish, 
slightly turbid fluid The right lung weighed 625, and tlie left, 540 grams Exten- 
sive emphysema was present The cut surfaces of the lungs were moist and congested, 
and showed scattered dark red mottled areas Microscopically, the alveoli adjacent to 
the bronchioles were seen to be distended witli polymorphonuclear and mononuclear 
leukocytes 

The spleen was firm and weighed 290 grams Theie were no adhesions and the 
pulp was not soft The liver iveighed 1590 grams, was of normal consistency and 
showed no adhesions The cut surface presented a nutmeg appearance Microscopic 
sections showed the tributaries to the central veins distended with erytlirocytes and 
the liver cells adjacent to the center of the lobule to be vacuolated and poorly staining 
The right kidney weighed 180, and the left, 200 grams In the left kidney there 
was a yellow wedge-shaped infarct measuring 1 cm in diameter Subcapsular 
petechiae were present in both kidneys Microscopically, the glomerular tufts were 
congested and the tubules distended with amorphous debris and erythrocytes 

The brain weighed 1200 grams The vessels were normal but for a single athero- 
matous plaque measuring 1 5 mm in diameter situated in the right anterior cerebral 
artery There were no hemorrhages or aneurysms 

Anatomic diagnosis Subacute bacterial endocarditis, rheumatic heart disease, in- 
active, with aortic stenosis and incompetency, calcification of the aortic valve, arterio- 
sclerosis of the aorta , hydrothorax, bilaterd, due to passive congestion , infarction of 
kidney, left, healed, due to embolism 

Bacteriology and Immunology 

From the blood cultures taken on October 31 and November 8, the gram 
negative coccus to be described was isolated The blood culture of November 
6 was negative The gram negative coccus was not recovered from the post- 
mortem blood culture One of the aortic vegetations was immersed in phenol, 
sectioned with sterile precautions, and the cut surfaces streaked on blood agai 
plates In these cultures, the gram negative coccus was present but in a rougher 
phase than that recovered from the antemortem blood cultures B proteus was 
recovered from the sputum, stool and postmortem blood culture Studies on the 
gram negative coccus and the B proteus will be discussed separately 

Gram Negative Coccus When this organism was isolated from the ante- 
mortem blood cultures (to be designated " AM ”). it had the characteristics of an 
R (rough) phase organism The growtli on a blood agar plate after 48 hours’ 
incubation at 37° C in a moisture jar, consisted of minute, dark gray, dry, 
granular colonies measuring less than 1 mm in diameter Under the microscope 
the surface of the colony appeared dull and the edge was irregular The colonies 
were firm in consistency and were removed from the medium with difficulty 
The colonies produced neither green pigment nor hemolysis on blood agar The 
organisms from these colonies did not enter into suspension in saline but pre- 
cipitated spontaneously. Growth in dextrose serum broth was granular and 
produced minimal diffuse clouding The organism cultured from the vegetation 
(to be designated “ V ”) appeared to be in a still rougher phase and produced 
no clouding in dextrose serum broth 

For several months subsequent to initial isolation, these organisms were fas- 
tidious in their growth requirements Serum or blood, as well as moisture, was 
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required For the six months’ period of observation, cultures of the "AM” 
and “ V ” organisms were transferred to freshly prepared blood agar plates or 
slants every 72 to 96 hours 

After three weeks of continued subculturmg, the blood agar plate cultures 
of the “ AM ” organism showed occasional grayish white colonies which meas- 
ured 1 5 to 2 0 mm in diameter Under the microscope the surface was even 
and the edge entire vithout projections The colonies were moist in appearance 
and soft and butyraceous in consistency In dextrose serum broth, these organ- 
isms produced a diffuse clouding and in saline remained in suspension On 
blood agar, the colonies were surrounded by an area of greenish pigmentation, 
but no beta hemolysis After three months, the blood plate cultures of the “ V ” 
organism showed colonies resembling the S (smooth) phase described for the 
“ AM ” organism above 

Morphology and Staimng Chai octet istics The “ AM ” and “ V ” organisms 
were morphologicallj^ identical Throughout the six months’ period of study, 
there was no change in the morphology of these organisms Varying degrees of 
plemorphism were always present, however The predominant form always was 
a gram negatn e coccus measuring 0 5 to 0 7 micron in diameter There were 
occasional diplococcus and coccobacillaiy forms The long axes of the paired 
COCCI were not parallel, as with the meningococcus, but were in the same axis 
These foriris were more numerous when the organisms were cultured in liquid 
media Old cultures showed swollen coccal forms measuring 1 0 to 2 0 microns 
in diameter The organisms were constantly gram negative, at no time were 
gram positive forms present They stained readily with methylene blue and 
showed no metachromatic staining Using the Ziehl-Neelsen techmc, they were 
not acid fast The organisms were non-spore forming, non-motile and non-en- 
capsulated 

Physical Gioivth Requirements Optimum growth occurred at 37° C in a 
moisture jai Growth was equally good at 37° C at 10 per cent carbon dioxide 
tension Twenty-four hour dextrose broth cultures of the S phase of both the 
“ AM ” and " V ” organisms did not withstand exposure to 56° C for 15 min- 
utes There was no growth at 22° C under either aerobic conditions or in a 
moisture jar No growth occurred under strict anaerobic conditions, but there 
was moderate growth in a hydrogen-carbon dioxide-palladimzed asbestos system 

Cultural Requirements and Reactions As stated above, for several weeks to 
montlis after initial isolation, both organisms required either a serum or blood 
containing medium Later, however, growth was accomplished in plain beef 
infusion broth and on plain agar, but growtli was always scantj^ Broth cultures 
mvanably showed a tenacious pellicle adherent to the bottom of the tube Good 
growth occurred in 0 IS per cent agar after 48 hours, but growth was slow on 
serum glucose agar and egg slants * Very scant growth occurred on desoxycho- 
late agar (Leif son) There was no growth on Simmons citrate agar, indicating 
an inability to utilize citrate Moderate growth appeared on chocolate agar The 
growth on Kligler’s iron agar (Difco) indicated a production of acid but not 
hydrogen sulphide 

Twelve hour cultures of the " AM ” and “ V ” organisms produced moder- 

* These studies were performed at the National Institute of Health through the courtesj 
of Dr Sara E Branham 
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ately active reduction of methylene blue Catalase was demonstrable in all 
cultures from the time of initial isolation to the end of the period of study 
Oxidase was tested for at monthly intervals with a 1 per cent solution of di- 
methyl-para-phenylene-diamine hydrochloiide,^ but was never demonstrable In- 
dol was not produced by either organism when tested for on five day peptone 
water cultures Five-day 0 1 per cent potassium nitrate broth cultures of both 
organisms showed the presence of nitrite (Gries-Ilosva method) 

Fermentation Reactions Acid was produced on dextrose, levulose, maltose 
and mannose peptone water media No gas was produced Lactose, mannite, 
xylose and sucrose were not fermented All fermentation reactions were ob- 
served over a period of 14 days 

Immunologic Studies Both organisms were agglutinated in the same dilution 
by the patient’s serum The serum of November 1 was positive in a dilution of 
1 640, that of November 8, in a dilution of 1 1280 Both 24 live broth cul- 
tures and saline suspensions of the “ AM ” and “ V ” organisms in their S phase 
were used m these agglutination studies Incubation for 3 hours in a 37“ C. 
water bath and overnight refrigeration were used The same antigens were not 
agglutinated by normal control sera 

The patient’s sera did not agglutinate B tiilarense or Biucella melifensis in 
any dilution The antigens of the “ AM ” and “ V ” organisms, used as de- 
scribed above, were not agglutinated by antisera for B tularense, Brucella 
abortus, E typhosa, Paratyphoid “ A ” and “ B ” and Proteus 0X19 * 

An antiserum was produced in a rabbit using the S phase of the “ AM ” 
organism Live culture was administered intravenously on five occasions ovei 
a period of 10 days At the end of this time the rabbit serum agglutinated both 
the “ AM ” and “ V ” organisms in a serum dilution of 1 2560 

The rabbit antiserum was used in an attempt to revert the S phase of the 
“ V ” organism to the R phase with the features it presented when first recov- 
ered from the aortic valve vegetation Twelve hour broth cultures were trans- 
ferred to whole rabbit antiserum and the rabbit antiserum diluted 1 1 with plain 
broth Whole control rabbit serum, diluted control rabbit serum and plain broth 
tubes were also inoculated These cultures were subcultured on blood agar 
plates each day for five days However, growth on many of the subcultures was 
poor, and where growth was good, there was no evidence of reversion to the R 
phase Saline suspensions of the “AM” oiganism, as well as live broth cul- 
tures were set up with therapeutic antimeningococcus serum ** This serum ag- 
glutinated both antigens in dilutions up to 1 128 

An antiserum was available, which had been prepared against a gram nega- 
tive organism which had proved pathogenic for rabbits and which had been desig- 
nated Hemophilus cuniculi Neither the “ AM ” nor “ V ” organisms were ag- 
glutinated by this antiserum 

Animal Pathogenicity A study of animal pathogenicity was made with both 
the “ AM ” and the “ V ” organisms in the R phase and were repeated when the 
S phase appeared Large amounts of ^^able culture in both phases proved to 
be innocuous for white mice, guinea pigs and rabbits Mice were inoculated 
intraperitoneally with 0 3 c c of a heavy broth suspension of 24-hour blood agar 

chusettf Antitoxin and Vaccine Laboratory of the Commonwealth of Massa 



CASE REPORTS 


763 


slant cultures Guinea pigs received 0 6 c c of a similar antigen intrapentoneally 
and subcutaneous!}' Rabbits were inoculated intravenously with 20 cc of a 
similar broth suspension The rabbits and guinea pigs had temperature eleva- 
tions the day following inoculation, but survived for four weeks After this 
period, they were autopsied No lesions, including valvular lesions, were demon- 
strable The mice also survived foi four weeks and at autopsy presented noth- 
ing relevant Neither the R nor the S phase proved to be pathogenic for the 
animals tested In an effort to induce pathogenicity, mice were given large 
amounts of mucin-culture preparations, using both the “ AM ” and “ V ” or- 
ganisms Equal parts of 3 per cent muan and a heavy broth suspension of 24- 
hour blood agar slant cultures were used All tlie mice survived (two groups 
of four mice each) and after three weeks one mouse of each group was autopsied, 
again, however, with no lesions demonstrable 

B proteus By cultural and serological reactions, it was found that the same 
B pioteus had been recovered from the sputum, stool and postmortem blood 
culture Saline suspensions of 24-hour plain agar slant cultures were used for 
agglutination studies The patient’s serum did not agglutinate the B proteus 
obtained from any of the three sources These antigens were not agglutinated 
by a high titer antiserum prepared against Proteus 0X19 The patient’s serum 
of November 1 and 8 showed a positive Weil-Felix reaction m a dilution of 1 80, 
using Proteus 0X19 All agglutinations were incubated for three hours in a 
37“ C water bath and read after overnight refrigeration 

The organisms from the three sources showed marked motility in 6-hour 
plain broth cultures, produced rapid stratiform liquefaction of gelatin and spread 
rapidly on plain and blood agar Dextrose and xylose were fermented with 
formation of acid and gas Aad was produced m sucrose after nine days 
There was no action on lactose, maltose, mannite or salicin Peptone water 
medium was used with incubation at 37° C and observation for 14 days Five- 
day peptone water cultures showed no production of indole These reactions 
satisfy the criteria, as stated by Bergey,® for Proteus mv abihs 

Discussion 

The mam points of interest in this study were (1) the causative organism, 
(2) its transformation from an R to an S phase, and (3) the presence of a posi- 
tive Weil-Felix reaction 

Since the positive Weil-Felix reaction is of but passing interest in this case, 
it will be discussed briefly Only 2 8 per cent of routine sera will agglutinate 
Proteus 0X19 m a dilution of 1 80 ® We ’’ observed that 40 per cent of pa- 
tients with Proteus unnary tract infections showed positive Weil-Felix reac- 
tions and agglutinated their own B proteus In more than half of these in- 
stances, tlie Weil-Felix agglutinins could be absorbed out with the patient’s own 
B proteus In this case, however, a positive Weil-Felix was present, but the 
patient did not agglutinate his own B proteus, nor was it agglutinated by a high 
titer Proteus 0X19 antiserum 

Of special interest in this case is tlie causative organism, an unclassified gram 
negative coccus, which was recovered from antemortem blood cultures and from 
the aortic valve vegetation in an R phase and 'l^hlch on continued cultivation 
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acquired the features of an S phase oiganism Such tiansfoimation on con- 
tinued cultivation was noted by Wilson ® to occur among members of the genus 
Neisseria The gram negative coccus desciibed above possesses many of the 
features ascribed to the genus Neisseiia and particulaily to the Neissena memii- 
giHdts or meningococcus This is suggested by many of its growth character- 
istics and its agglutination by antimemngococcus serum The genus Neissena 
is not composed, however, of serologically distinct groups and cross reactions 
among the numerous species occur The lack of pathogenicity for white mice, 
espeaally with the use of mucm-culture preparations, the negative oxidase re- 
action * and the morphology of the organism do not permit the identification of 
this gram negative coccus with the Neissena meningitidis 

That the organisms recovered from cases of subacute bacterial endocarditis 
are often in the R phase was reported by Tunmcliff and Woolsey ” In a study 
of 26 cultures of Streptococcus vindans observed immediately after isolation 
from patients with subacute bacterial endocarditis, they found evidences of the 
R phase in 22 of the cultures These observers suggested that the R element 
might be an essential factor in the production of endocarditis As evidence for 
this, the studies of Rosenow on the production of endocarditis in rabbits using 
streptococci possessing features of the R phase, were cited 

Summary 

A case is presented of subacute bacterial endocarditis superimposed on rheu- 
matic heart disease with calcific aortic stenosis in an elderly male 

The causative organism, a gram negative coccus which we have been unable 
to classify, was recovered fiom antemortem blood cultures and was demonstrable 
in the aortic valve vegetations by smear, and by cultural and histological methods 
The causative organism was agglutinated in high dilutions of the patient’s serum 
The gram negative coccus, when first isolated, presented the features of an 
R phase organism, and during the course of continued cultivation, acquired those 
of an S phase organism 

The morphological, cultural and serological characteristics of this gram nega- 
tive coccus suggest, but do not permit an unreserved identification with the genus 
Neissena 

Note The author is grateful to Dr Charles A Janeway for his kind assistance in the 
preparation of the material and tlie manuscript 
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THE ASSOCIATION OF ACUTE PANCREATITIS WITH 
DIABETES MELLITUS 


The association of the pancreas and, more specifically, of the islet tissue 
with the diabetic state was realized as the result of animal experiments car- 
ried out some 30 years before the discovery of insulin The further inter- 
relationships between the pancreas and the disease diabetes mellitus in man 
we are still in the process of uncovering Among these are the various 
associations between acute pancreatitis and diabetes mellitus 

It has frequently been observed that during acute pancreatitis a tem- 
porary glycosuria may appear EgdahP reported an incidence of 5 per 
cent m 105 cases of acute panel eatitis Guleke,® cited by Walzel, found 
glycosuria in about 10 per cent of his cases Shumacker,® in a review of the 
literature, found 78 instances of glycosuria in 700 reported cases of acute 
pancreatitis, an incidence of 11 per cent He also found that 28 of 55 cases 
had blood sugar levels above 200 mg per cent 

It IS commonly assumed that hyperglycemia and glycosuria during acute 
pancreatitis are due to destruction or dysfunction of islet tissue resulting 
from the diffuse necrosis, edema and hemorrhage in the pancreas Gray and 
his coworkers, ^ however, have expressed the belief that the rise in blood sugar 
levels may result from hepatic dysfunction, and Brocq and Varangot® have 
advanced the theory that the large amounts of trypsin liberated in acute 
pancreatitis might have some inhibitory action on insulin 

As opposed to the relative frequency of these repoits of disturbed carbo- 
hydrate metabolism during the acute stage of pancreatitis, there is a scarcity 
of published instances of permanent diabetes mellitus following upon recov- 
ery from acute pancreatitis Bernhard,® howevei, in studying 50 cases of 
operative recovery from acute pancreatitis, found that diabetes mellitus had 
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appealed in five instances It is of interest that in a number of cases of this 
type an inteival of months or years intervened between the attack of pan- 
creatitis and the appearance of diabetes This creates a natural doubt as to 
whether the pancreatic injury was the cause of the later diabetes It seems 
probable, however, that in such instances the acute pancreatitis is followed by 
a pi ogressive fibrosis and reduction of islet tissue 

Aside from the effect of acute pancreatitis in producing temporary or 
permanent derangements of carbohydrate metabolism, there is another as- 
sociation between diabetes and pancreatitis which has great interest From 
available pathological studies it appears that the diabetic is more subject to 
attacks of acute pancreatitis than the non-diabetic patient Warren,’^ in a 
study of the pancreas in 484 cases of diabetes mellitus, found acute pan- 
creatitis in four cases, pancreatic apoplexy in two cases, and subacute pan- 
creatitis in SIX cases This high incidence (2 4 per cent) is approximately 
eight times the incidence of pancreatitis found by Hamper I ® in a series of 
20,000 autopsies The explanation for the susceptibility of the diabetic to 
acute pancreatitis is not clear Rich and Duff,® m this connection, referred 
to the statement of Babkin that in rabbits hyperglycemia results m the pro- 
duction of an extremely ferment-ridi pancreatic juice Such a juice might, 
in the presence of minor pancreatic injury or duct obstruction, predispose to 
autolytic changes in the gland The presence of ferment-rich pancreatic 
juice in human diabetics has not, however, been demonstrated 

The occurrence of acute pancreatitis m die diabetic has a very definite 
clinical importance, since the patient is precipitated into severe acidosis or 
coma This combination of diabetic coma and acute pancreatitis is not rare 
Root,^^ in autopsies on 26 patients dying in diabetic coma, found four in- 
stances of acute pancreatitis Warren,’^ m 121 cases of coma death, found 
at autopsy 11 instances of acute or subacute pancreatitis Bowers and 
Atkins,^® in 17 autopsies on cases of diabetic coma, found three examples 
of acute interstitial pancreatitis Joslin^® states that acute pancreatitis 
should be considered in any case of diabetic acidosis that does not react 
favorably to intensive insulin therapy 
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559 



768 


EDITORIAL 


It IS obvious that the diagnosis of pancreatitis in the presence of diabetic 
coma presents sei lous difficulties The use of the amylase test in blood and 
urine may afford data which will usefully supplement the clinical symptoms 
and signs In certain instances, however, the findings by the blood amylase 
test may be deceiving Further clinical and pathological studies are needed 
in this field 
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The Phai macological Basis of TheiapeuUcs By Louis Goodman, MA, MD, and 
Alfred Gilman, PhD 1383 pages, 26X18 5 cm The Macmillan Company, 
New York City 1941 Price, $12 50 

In writing tins comprehensive treatise on pharmacology the authors have had 
three objectives m mind first, the correlation of pharmacology with the related medi- 
cal sciences , second, the reinterpretation of tlie action and uses of drugs from the point 
of view of the important advances in medicine, and third, the placing of emphasis on 
the application of pharmacodynamics to theiapeutics The hook has been divided into 
16 sections, based largely upon tlie physiological systems of the body upon which drugs 
act In addition there is an appendix in which the principles of prescription writing 
are discussed 

The authors, in preparing this subject matter for the various sections of this 
book, have made an exhaustive survey of the literature and have not only presented 
cogent data from various scientific journals but have critically evaluated the experi- 
mental work recorded Historical sketches of the first use of various drugs are found 
throughout the book particularly m the field of anesthesia and in the development of 
autonomic drugs In this the autliors have shown a felicity of style uncommon to 
books of this character 

The physiological approach to many of the subjects is to be commended, particu- 
larly the autliors’ treatment of the pharmacology of the autonomic nervous system 
where the latest theories of tlie action of drugs on organs of autonomic innervation are 
discussed and elucidated from a pharmacologic standpoint 

The book is extraordinarily recent m its references which are given in great 
detail, and the latest -subject matter in the field of pharmacology dealing with the 
adrenal-cortical hormone, sulfonamide derivatives and vitamins appears to be brought 
up to the very time of the publication of the book 

The reviewer highly commends this book to the practicing physician and to stu- 
dents in pharmacology or medicine as a standard reference and text for the application 
of the use of drugs in the treatment of disease 

J C K, Jr 

Bacillary and Rickettsial Infections By William H Holmes, MD 676 pages, 
24 X 16 cm The Macmillan Company, New York City 1940 Pnee, $6 00 

This IS a pleasant, well bound book inescapably reminiscent of Zinsser Used as 
a textbook by tlie author, it combines points of view and is written in a style more 
literary than that of the usual textbook The dinical implications are succinctly in- 
dicated, and logical therapies are mentioned briefly Quotations of sources are used, 
and each seems chosen for its literary style, as well as for medical priority The 
Bible and the ancient Greeks are heavily leaned upon, and historical background is 
journalistically stressed Except for having specific and accurate data instead of 
generalities, it might well be a popular volume Such gallant treatment builds two 
aspects of bacteriology into a full-sized book With the world in camps again, how- 
ever, and the danger of plague so near to us all, it is perhaps not out of proportion 
This is a book that can be recommended to students wnth time to read it, and to lay 
persons interested in the background of epidemics and in a w'ellbred perspective on 
modern medicine 

C A 


769 



770 BOOK REVIEWS 

Cai dtac Clmics By Frederick A Wileius, B S , M D , M S m Med 276 pages , 
24 5 X 17 cm C V Mosby Co , St Louis, Missouri 1941 Price, $4 00 

This book IS an accumulation of the “Caidiac Clinics” which have appeared 
previously in the Proceedings of the Staff Meetings of the Mayo Clinic 

All of the common and a few of the rare diseases of the heart aie considered 
briefly Each type of cardiac disease is illustrated with several cases from the files 
of the Mayo Clinic A synopsis of tlie history, physical examination, and laboratory 
findings of each case is given This is followed by a concise, formal discussion in 
which the pertinent diagnostic features are recapitulated and their practical sig- 
nificance stressed Whenever possible the author has amplified the case studies by 
noting the important pathological findings The case studies are usually supplemented 
with an informal set of questions and answers concerning the particular case or the 
general type of heart disease under discussion 

The author advises caution in making a diagnosis on the basis of a few isolated 
findings He stresses the point that a case may be quite atypical, and that supposedly 
pathognomonic criteria may either be absent or refer to more than one entity How- 
ever, many practical and valuable diagpiostic and prognostic maxims are mentioned 
There is a commendable effort made to explain briefly the mechanism by which 
the pathological physiology occurring in cardiac disease produces abnormal symptoms 
and physical signs The chapters on “Functional States” and “Treatment and 
Management” are exceptionally good 

There are a few statements which justify mild adverse criticism On page 37, in 
a discussion of a metastatic adenocarcinoma of the pericardium, the primary site is 
stated as being in a bronchial node This is not in keeping with accepted pathological 
teachings On page 77 the term mahgnant endocarditis is stated as being synonymous 
with subacute bacteual endocarditis Although this is permissible, and although the 
ultimate malignancy of subacute bacteual endocarditis is unquestioned, yet the con- 
sensus of opinion associates malignant endocarditis with acute bacterial endocarditis 
rather than with subacute bacterial endocarditis On page 109, in a discussion of gal- 
lop rhythm, the author states that the mesodiastolic type occurs “ between the first and 
second heart tones ” This obviously was meant to be “ between the second and first 
heart tones ” The author’s effort to explain the preponderance of coronary throm- 
bosis in males as compared with females seems a bit too theoretical He believes 
that coronary sclerosis and thrombosis represent a metabolic disturbance in which the 
blood lipoids are increased He argues further that the female is better able to cope 
with increased blood lipoids than the male, since she adequately stores and handles 
physiological increases in blood lipoids during pregnancy 

This book does not assume the exhaustive scope or character of a textbook, but 
could be used beneficially by the medical student and busy practitioner as a practical 
companion to a cardiology text The style is concise and forceful The lucid man- 
ner of presentation promotes easy reading 

E T L 

Infantile Paialysis—A Symposium Delivered at Vanderbilt Univeisiiy, Apnl, 1941 
239 pages, 23 5 X 16 cm National Foundation for Infantile Paralysis, Inc , New 
York City 1941 Price, $1 25 

This book IS composed of six lectures delivered at Vanderbilt University in April 
of 1941 on the histor>, etiolog}% immunology, pathology and pathogenesis, epidemiology, 
and treatment of poliomyelitis, by Drs Paul F Clark, Charles Armstrong, Thomas 
M Rivers, Ernest W Goodpasture, John R Paul, and Frank R Ober The purpose 
of this simposium has been to compile and evaluate the important publications on 
poliomjelitis and to serve as a stimulus and guide for further investigation 
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Experimental studies on pohonij-elitis liave been limited dud to tlie expense in- 
volved when working with monkeys All other laboratory animals proved unsatis- 
factory A possible solution to this problem is offered by die successful transfer of a 
strain of poliomjelitis virus from the monkey to cotton rats and then to white mice 
without loss of virulence This method offers an opportunity for extensive investi- 
gation widi minimal expense The interpretation of lesults is beset witii difficulties 
due to the presence of different strains of poliomyelitis virus There are also the 
hazards involved when trj'ing to applj' data derived from animals to the human 
disease 

There is a conflict of opinion concerning die protective antibodies present m the 
blood serum of many persons who give no history of having had poliomyelitis Some 
feel tiiat they are of a nonspecific character, whereas odiers contend that they result 
from subclimcal infections It is of interest to note that in some instances the neutraliz- 
ing antibodies do not appear in die blood until long after recovery from the disease, 
and diat the paralytic form of poliomyelitis may develop even though neutralizing anti- 
bodies are present in the blood serum 

There is a difference of opinion as to the mode of transmission of the disease 
The concept of neuron transmission is based upon work done using the Macaca i hesiis 
The virus was found to pass from the nares along the olfactory nerves to the olfactory 
bulb and then along the olfactory tract to the brain Recent work with the Macaca 
cynomolgus reveals diat this species is susceptible to intestinal inoculation The virus 
has been found in die stools of active cases, recovered cases, and contacts The virus 
IS present in city sewage and has been found in water The spread of the disease 
along waterways has been observed 

The reader will find in this book a stimulating survey of the established facts and 
unsettled problems of this interesting and in many respects baffling disease 

EEC 

The Doctor and the Difficult Child By William Moodie, MD, FRCP, DPM 

214 pages, 21X14 cm Commonwealth Fund, New York City 1941 Price, 
$1 SO 

This book IS written in a simple, elementary fashion for the purpose of instruc- 
tion in child guidance It is fairly evenly divided into two mam sections The first 
has to do with instruction m the recognition of the problem, history taking, examina- 
tion, and treatment The second part deals with more specific problems of behavior, 

1 e , stealing, lying, feeding difficulties, nervousness, sex difficulties, etc 

Because of tlie variety of symptoms in behavior problems, no satisfactory system 
of classification or diagnosis will ever be possible This difficulty in organization is 
noticeable throughout the book It must once moie be emphasized that the book ful- 
fills its object in being elementary 


W M S 
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Gifts to the College Library 


We gratefully acknowledge receipt of the following gifts donated to the College 
Library of Publications by Members 


Books 

Dr Jacob Segal, F A C P , New York, N Y — “ Diseases of the Respiratory Tract ” , 
Department of Expeiimental Medicine, George Washington University School of 
Medicine, Washington, D C — ^a bound volume of 32 lepnnts, many of which 
were written by members of the College 

Reprints 

Dr Frank N Allan, F A C P , Boston, Mass — 1 reprint , 

Dr Thomas W Baker, F A C P , Charlotte, N C — 3 reprints , 

Dr Edward G Billings, FA CP, Denvei, Colo — 1 reprint. 

Dr L Minor Blackford, F A C P , Atlanta, Ga —2 reprints , 

Dr Edward N Chapman, F A C P , Colorado Springs, Colo —1 reprint. 

Dr Hyman I Goldstein (Associate), Camden, N J— 2 reprints. 

Dr Charles E Lyght, FACP, Noithfield, Minn— 1 reprint. 

Dr Robert C Page (Associate), Mount Vernon, N Y— 2 reprints. 

Dr R Henry Temple (Associate), Kinston, N C — 1 reprint. 

Dr J Lawn Thompson, Jr (Associate), Washington, D C—1 reprint 


On September 10, 1941, Dr George R Herrmann, FACP, Galveston, Tex , 
addressed the Sociedad Mexicana de Cardiologia at Mexico City, D F , on the subject 
of “The Blood and the Kidney in the Maintenance of Ciiculatory Equilibrium,” re- 
porting woik done with Dr George M Decherd, Jr, FACP, Galveston, Tex, and 
D B Calvin, Ph D 

Dr Ignacio Chavez, FACP, Mexico City, D F , presided Dr Francisco de 
P Miranda, FACP, College Goveinor for Mexico, interpreted and discussed the 
papei 


Dr Burton L Zohman, FACP, has been promoted from Associate in Medicine 
to Assistant Clinical Professor of Medicine at the Long Island College of Medicine, 
Brooklyn, N Y 


Captain Frederick L McDaniel, FACP, (MC) U S N , has been appointed 
executive officer of the U S Naval Hospital at Great Lakes, 111 

Captain McDaniel has been a member of the Medical Corps of the U S Navy 
since 1917 During the first World War he was on duty with U S destroyers operat- 
ing in European waters, and, following the cessation of hostilities in 1918, saw service 
m the West Indies, Washington, D C, and with the Pacific Fleet 


On September 4, 1941, Dr Bernard I Comroe, FACP, Philadelphia, Pa, ad- 
dressed the American Congress of Phjsical Therapy in Washington, D C , on “Physi- 
cal Therapy in Arthritis ” 


772 
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The Association of Military Surgeons of tlie United States will hold its annual meet- 
ing in Louisville, Ky , October 29 to November 1, 1941 This meeting will be a most 
timely and interesting one War medicine and surgery have changed considerably 
since the previous emergency Mechanization of armies and air bombardments have 
created new and difficult problems 

All members of the medical profession are invited to attend as guests, for there 
will be something of special interest to everyone 

The following members of the College will present papers at this meeting Rear 
Admiral Ross T Mclntire, F A C P , Surgeon General, U S Navy , Major Frank B 
Wakeman (Associate), (MC) USA, representing Major General James C Magee, 
F A C P , Surgeon General, U S Army , Major General Charles R Reynolds, 
F A C P (MC) USA, Retired, Harrisburg, Pa , and Colonel Leonard G Rown- 
tree, F A C P , (MRC) USA General Reynolds is chairman of the program 
committee 


During June the Florida Medical Association and the Florida State Board of 
Healtli sponsored their 9th annual series of postgraduate courses for physicians, at 
Jacksonville, Fla Among the members of the College who conducted these courses 
were 

Dr Henry M Thomas, Jr, FA CP, Baltimore, Md — Medicine, 

Dr Charles F Mohr (Associate), Baltimore, Md — Venereal Diseases, 

Col Luther R Poust, FA CP, (MC) U S A — Military Medicine, 

Comdr Eben E Smith, F A C P , (MC) U S N — Military Medicine 


Dr Harry L Alexander, F A C P , has been promoted to Professor of Clinical 
Medicine at Washington University School of Medicine, St Louis, Mo He has also 
been appointed Acting Head of the Department of Internal Medicine at the Univer- 
sity, succeeding Dr David P Barr, F A C P , who resigned to accept an appointment 
as Professor of Medicine at Cornell University Medical College, New York, N Y 


The Oregon State Medical Society held its 67tli Annual Session and Post-grad- 
uate Assembly m Portland, September 3-6, 1941 Among the members of the College 
who spoke at this meeting were 

Dr Milton B Cohen, F A C P , Qeveland, Ohio — “ Nature of Allergy, Its 
Patliology and Mechanisms of Its Production,” " Management of Patients with Asthma, 
Hay Fever and Other Allergic States,” and "Groivth Disturbances Produced by 
Allergy ” , 

Dr Henry J Tumen (Associate), Philadelphia, Pa — “Diagnosis and Treatment 
of Jaundice,” “ Management of Patient with Irritable Colon,” and “ Clinical and 
Gastroscopic Features of Chronic Gastritis” 


Dr M Herbert Barker, F A C P , Chicago, 111 , spoke on “ Chemotherapy — Sul- 
fonamide Group,” and Dr Harold Fed, F A C P , Qeveland, Ohio, spoke on “ Cardio- 
vascular Disabilities of Railway Employees — ^Problems of the Consultant A Review 
of Eight Years’ Experience” at the 52nd Annual Meeting of the American Asso- 
ciation of Railway Surgeons, held in Chicago, 111 , September 8-10, 1941 


The second triennial reunion for alumni of the University of Micliigan Medical 
School and former staff members and house officers of the University Hospital ^\as 
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held in Ann Arboi, Mich, October 2-4, 1941 Among the alumni speakers who are 
members of the College were 

Dr Charles L Brown, F A C P , Philadelphia, Pa — “ Clinical Aspects of Osteo- 
porosis ” , 

Lt Col Joseph R Darnall, F A C P , (MC) USA — Concerning Army Medical 
Service ” , 

Dr Robert T Monroe, F A C P , Boston, Mass — “ Old Age ” , 

Dr Walter M Simpson, F A C P , Dayton, Ohio — “ New Developments m tlie 
Diagnosis and Treatment of Brucellosis ” 


The 7th Annual Piedmont Post Graduate Clinical Assembly was held at the 
Anderson County Hospital, Anderson, S C, September 9-11, 1941 Among the 
members of the College who spoke at this meeting were 

Dr Franklin B Peck (Associate), Indianapolis, Ind — “Therapeutic Application 
of the Various Insulins ” , 

Lieut Col Elias E Cooley, F A C P , (MC) USA — “ Medico-military Prob- 
lems of the Moment ” , 

Dr Kenneth M Lynch, F A C P , Charleston, S C — “ Pathology of Uterine Car- 
cinoma ’’ , 

Dr. H Sheridan Baketel, F A C P , Jersey City, N J — “ The Future Economic 
Status of the Physician ” , 

Dr William deB MacNider, F A C P , Chapel Hill, N. C — “ The Sick Indi- 
vidual as a Biological Problem ” 


The 4th Institute on Postgraduate Psychiatric Education for State Hospitals 
held under the auspices of the American Psychiatric Association was held at the 
Western State Hospital, Fort Steilacoom, Wash , September 1-13, 1941 Dr Walter 
Freeman, F A C P , Washington, D C , and Drs Frederick Lemere (Associate) and 
Edward D Hoedemaker, F A C P , Seatde, Wash , were among those who conducted 
the course, which included lectures and dimes 


Among the guest speakers at the 100th Annual Meeting of the State Medical 
Society of Wisconsin, held in Madison, September 10-12, 1941, were 

Dr Henry W F Woltraan, F A C P , Rochester, Minn — “ Late Neurologic Mani- 
festations in Cases of Injury ” , 

Dr Janies A Evans, F A C P , Boston, Mass — “ Cardiac Accidents and Their 
Management ” , 

Dr Philip S Hench, F A C P , Rochester, Minn — “ Classification and Manage- 
ment of Rheumatoid Disease”, 

Dr John W Towey, F A C P , Powers, Mich — “ How Early Tuberculosis Can 
Be Detected in tlie Office ” 

Dr Natlian B Van Etten, F A C P , New York, N Y , spoke on “ The Triumphs 
of Optimism ” at the centennial dinner held during this meeting 


Dr Carlo J Tripoli, F A C P , Assistant Professor of Medicine at Louisiana State 
Universit\ School of IMedicine, New Orleans, has been appointed Director of the 
newly created Helis Institute for Medical Research This Institute expects to estab- 
lish \arious clinical and experimental divisions at medical schools and hospitals, the 
first of \\hich has alreadj been organized as the Center of Research of Hotel Dieu 
Ho<;pital 
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The Michigan State Medical Society held its 76th Annual Meeting at Grand 
Rapids, September 16-19, 1941 Among tlie speakers were 

Dr Russell L Cecil, F A C P , New York, N Y — “ Arthritis — K Curable 
Disease ” , 

Dr Francis E Senear, F A C P , Chicago, 111 — “ Serologic Aspects of Syphilis " , 

Dr Lawrence Kolb, F A C P , Washington, D C — “ The Needs and Possibilities 
of Researdi m Mental Disease ” , 

Dr Charles E Lyght, F A C P , Northfield, Minn — “ Some Educational Aspects 
of Diagnosing Tuberculosis Early”, 

Di: Virgil P Sydenstncker, F A C P , Augusta, Ga — “ Factors in Deficiency 
Disease ” , 

Dr Chester S Keefer, F A C P , Boston, Mass — “ Recent Advances in Chemo- 
therapy of Infectious Diseases ” , 

Dr Arlie R. Barnes, F A C P , Rochester, Minn — “ Problems in the Differential 
Diagnosis of Coronary Artery Disease”, 

Dr Charles A Doan, F A C P , Columbus, Ohio — “ Relationship of the Reticulo- 
endothelial System to Cellular and Humoral Immunity ” 


Among the speakers at the 19th Annual Fall Clinical Conference of the Kansas 
City Southwest Clinical Society, held in Kansas City, Mo , October 6-9, 1941, were 
the following members of tlie College 

Dr Sara M Jordan, F A C P , Boston, Mass — “ Medical Management of Peptic 
Ulcer”, 

Dr Ernest Perry McCullagh, F A C P , Cleveland, Ohio — " Clinical Use of Testi- 
cular Hormones ” , 

Dr John T Murphy, F A C P , Toledo, Ohio — “ X-Ray Treatment of Cancer of 
the Skin”, 

Dr Roy W Scott, F A C P , Cleveland, Ohio — “ The Part Played by Age, 
Cardiac Hypertrophy and Coronary Arterial Change in Heart Failure " 


Dr Charles T Stone, F A C P , Galveston, Tex , spoke on “ Newer Aspects of 
Pneumonia ” and Dr Oliver C Melson, F A C P , Little Rock, Ark , spoke on 
“Treatment of Hypertension" at the meeting of the Tn-State Medical Society 
(Louisiana, Texas and Arkansas), held in El Dorado, Ark, September 23-24, 1941 


Among the guest speakers at the 71st Annual Session of the Colorado State Medi- 
cal Society held in Estes Park, September 17-20, 1941, were 

Dr Louis E Viko, F A C P , Salt Lake City, Utah — “ Evaluation of Chest 
Pam ” , 

Dr Elmer L Sevringhaus, F A C P , Madison, Wis — " Pituitary Therapy in 
General Practice, Treatment of the Menopause” 


The 1941 Scientific Assembly of the Medical Society of the District of Columbia 
was held in Washington, September 30-October 2, 1941 Among the speakers were 

Dr Soma Weiss, FACP, Boston, Mass — Pre-eclamptic and Eclamptic Tox- 
emia in Pregnancy”, 

Dr Thomas Fitz-Hugh, Jr, FACP, Philadelphia, Pa — “Differentiation of 
Anemias ” , 
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Dr Oscar B Huntei, FA CP, Washington, D C — “Newer Laboratory Pro- 
cedures m the Diagnosis of Obscure Fevers”, 

Dr Wendell S Muncie, FA CP, Baltimore, Md — “Why Aie There so many 
Neurotics ? ” , 

Rear Admiral Ross T Mclntiie, F A CP , (MC) U S N — “Aviation Medicine 
in the Navy ” , 

Major General James C Magee, FACP, (MC) U S A — “Care and Evacua- 
tion of Battle Casualties in Modern War ” , 

Lieut Comdr Lloyd R Newhouser, FACP, (MC) U S N — “ Use of Blood 
Substitutes by the Armed Forces ” , 

Col Leonard G Rowntree, FACP — “ Health of the Nation as Revealed by 
Selective Service ” 


Among tlie guest speakers at the 92nd Annual Session of the Indiana State Medi- 
cal Association, held in Indianapolis, September 23-25, 1941, were 

Dr Louis Hopewell Bauer, FACP, Hempstead, N Y — “ Aviation Medicine ” , 
Di James P Leake, F A C P , U S Public Health Service — “ Poliomyelitis ” , 
Dr Ralph Pemberton, FACP, Philadelphia, Pa — “ Arthritis ” , 

Dr Russell L Haden, FACP, Cleveland, Ohio — “More Common Blood Dys- 
crasias Seen by the General Practitioner ” , 

Dr Fred M Smith, FACP, Iowa City, Iowa — “Management of the Patient 
with Coronary Disease ” 

Dr James O Ritchey, FACP, Indianapolis, was chairman of a panel discus- 
sion on “ The Clinical Application of the Newer Laboratory Procedures as Pertains to 
the Man in General Practice ” 


Dr Archibald H Beard, FACP, and Dr Samuel A Weisman, FACP, have 
been promoted to Clinical Associate Professors of Medicine at the University of Min- 
nesota Medical School, Minneapolis 


Under the presidency of Dr Walter B Martin, FACP, Norfolk, tlie Medical 
Society of Virginia held its annual meeting at Virginia Beach, October 6-8, 1941 
Comdr Waddie P Jackson, (MC) U S N R (Associate), Norfolk, spoke on “The 
Airplane, a Possible Means of Transmission of Disease,” and Dr Louis Hamman, 
FACP, Baltimore, Md , conducted a clinical pathologic conference 


The Scientific Society of San Antonio (Texas) recently presented the Franklin 
Medal to Col Charles F Craig (MC) USA, Retired, FACP, San Antonio, for 
distinguished work in science Colonel Craig is the first recipient of this medal, which 
was donated by Colonel and Mrs W Lee Hart of San Antonio and named in honor 
of the late Dr Thomas H Franklin 


The Philadelphia County ]Medical Society held its inaugural meeting September 17, 
1941 At this meeting Dr Louis H Qerf, FACP, was installed as President of the 
Society, succeeding Dr Edward L Bortz, FACP, College Governor for Eastein 
Pennsyhania 


Dr Louis Faugeres Bishop, Jr gave a talk on “ The Senile Heart ” at the Sixth 
Harlow Brooks Ivleniorial Clinical Conference at the Sage Memorial Hospital, 
Ganado, Arizona, August 25, 1941 He also delivered the Commencement Address 
on ‘ Harlow Brooks ” to the graduating class of the Sage Memorial Hospital School 
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Dr Joseph H Barach, Pittsbuigh, Pa, addressed the Jefferson County Medical 
Society at Punxsatawny, Pa on September 11, 1941 His subject was “ Present Day 
Treahnent of Diabetes and Its Complications” 


Dr Walter Reece Berryhill Elected Dean of the University of North 

Carolina School of Medicine 

Announcement was made September 9 that Dr Walter Reece Berryhill, F A C P , 
had been elected Dean of the School of Medicine and Chairman of a newly-created 
division of medical sciences of the University of North Carolina, tlie election having 
been made by the Executive Committee of the Board of Trustees 

Dr Berrj'hill graduated from Harvard Medical School in 1927, and had been 
acting dean of tlie Scliool of Medicine of the University of North Carolina since the 
resignation a year ago of Dr W DeB MacNider, F A C P , who, after overseeing 
the construction of the school s new home, resigned to return to laboratory and class- 
room work Dr Berryhill is also to head the new division of medical sciences which 
will include the School of Medicine, the School of Public Health, the County Healtli 
Service and the University Health Service It is said the purpose of the new division 
IS to correlate and strengthen the various activities in the medical field at the University 
Dr Berryhill is a native of Charlotte, Nortli Carolina, where he was born in 1900 
He attended the Charlotte schools and entered the University of North Carolina, re- 
ceiving his A B degree in 1921 He distinguished himself as an undergraduate and 
was class president and head of the student council during his senior year He re- 
turned to the University in 1923 and enrolled m the Medical School, but later trans- 
ferred to Harvard Medical School from which he graduated in 1927 He served as 
intern and resident physician in Boston City Hospital and at Lakeside Hospital in 
Qeveland from 1927 to 1930, and from 1930 to 1933 was instructor in medicine and 
attending physician at Lakeside Hospital He returned to the University of North 
Carolina in 1933 as university physician and rapidly advanced to associate professor m 
medicine, assistant dean and acting dean of the Medical School, culminating m his 
present appointment as Dean 
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OBITUARIES 

DR ALLEN KRAMER KRAUSE 

On May 12, 1941, after several years of serious illness. Dr Allen Kramer 
Krause died in Providence, Rhode Island at the age of 60 years 

He was born in 1881 in Lebanon, Pennsylvania and was graduated from 
Brown University m 1901, receiving his A M degree from the same univer- 
sity in 1902 He received the degree of M D from Johns Hopkins Univer- 
sity m 1907 and, except for a brief period during which he was Assistant 
Director of the Saranac Laboratory, subsequently was an active member of 
the Johns Hopkins Faculty for nearly 20 years, first as Instructor in Pathol- 
ogy, later as Associate Professor of Medicine, Director of the Kenneth 
Dows Tuberculosis Research Laboratories, Associate Physician, Johns Hop- 
kins Hospital and Physician-in-Charge of the Phipps Tuberculosis Dispen- 
sary When he left Baltimore in 1929 to take charge of the Desert Sana- 
torium in Tucson, Arizona, he was made Visiting Lecturer in Medicine at 
Johns Hopkins University While he was in the south west, Stanford 
University appointed him (1929) Clinical Professor of Medicine and m 1932 
the University of Southern California conferred the same honor upon him 
He was an active member of many scientific societies, too numerous to 
detail He was an honorary member of the Harvey Society, the Interurban 
Clinical Club, the American Society of Clinical Investigation and the Los 
Angeles Clinical and Pathological Society 

During the first five years of its existence, that is, from 1917 to 1922, 
he was Managing Editor of the American Review of Tuberculosis and sub- 
sequently, Editor He was Editor of the American Section of the British 
journal Tubercle and on the Editorial Board of a number of other important 
foreign medical journals He was the author of articles on tuberculosis in 
the Encyclopedia Butanmca, Nelson’s Loose Leaf System of Medicine, 
Osier’s Modern Medicine, Piersol’s Cyclopedia of Medicine and Cecil’s Text- 
Book of Medicine 

In 1931 he was the recipient of the Trudeau Medal of the National Tu- 
berculosis Association In American Men of Science he was “ starred ” 
Allen Krause had a brilliant mind in a too frail body Tuberculosis 
which troubled him early after graduation at Johns Hopkins never really 
laid him low This brief illness seemed only to stimulate his interest in the 
historical, clinical, experimental and public health aspects of the disease It 
led to his important studies on allergy and immunity, to his editorial oppor- 
tunities, to his official positions in the Phipps Dispensary at Johns Hopkins 
and finally to his migration to the south west It led to his voluminous 
writings and innumerable addresses all over the United States He read 
e\er) thing and seemed to remember everything he read He spoke with 
great fluency and assurance to both laymen and the medical profession 
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Through his editorial efforts the Ameucan Review of Tuberculosis 
rapidty assumed and has maintained a leading place in its field As Editor, 
Allen Krause had the opportunity which he generously utilized to encourage 
much experimental work in tuberculosis in American laboratories In every 
city he had a host of devoted admirers, who flocked to hear his formal ad- 
dresses and pursued him afterwards to his hotel room where he loved to 
“ hold forth ” until the small hours of the moniing The volume of work, 
editorial and other writing which he did was enormous The rapidity with 
which he did it and its accuracy, clarity and fluency were phenomenal 

Tragedy tortured his last few 3 'ears but the record of his brilliant life is 
unique in American medicine 

James J Waring, M D , F A C P , 

Governor for Colorado 

DR HENRY JOACHIM 

Dr Henr}' Joachim died at his residence in the Waldorf Astoria Towers 
in New York City, on August 18, 1941, of carcinoma of the cecum, having 
made his own diagnosis prior to the time of examination by his colleagues 
Dr Joacliim was born in Brooklyn, on April 16, 1883, and his profes- 
sional activities were both 111 New York City and Brooklyn He received his 
medical degree from Cornell University m 1904 and then had postgraduate 
study at the Allgemeine Krankenhaus, Vienna, and at the University of 
Prague, 1905-06-07 Following his return to the United States, he started 
his practice in Brooklyn and became an Associate in Medicine at the Brooklyn 
Jewish Hospital from 1911—1923 During this time he was made Instruc- 
tor in Histology and Bacteriology at die Long Island Medical College and in 
1918 he became the head of the department of Gastroenterology and Clinical 
Professor of Medicine, serving until 1931 During this time he was At- 
tending in Medicine at St Catherine’s Hospital, 1916-1923 , Chief in Medi- 
cine, Greenpomt Hospital 1918-1923, Attending in Medicine, Long Island 
College Hospital, 1918-1932 At the time of his death he was Director of 
Medicine, Cumberland Hospital, Chief of Medicine, Beth-Moses and Israel- 
Zion Hospitals, Jewish Sanitarium and Hospital for Chronic Diseases , Chief 
of Medicine, Sydenham Hospital, New York City He was a member of 
the State Industrial Council and past president of the Medical Society of the 
County of Kings and the Brooklyn Academy of Medicine, Fellow of the New 
York Academy of Medicine, the American Medical Association, and a Fel- 
low of the American College of Physicians since 1920 He was author of a 
host of published articles 111 leading medical journals, and of “ Practical 
Diagnosis and Treatment ” (Charles Thomas Company, 1940) 

Dr Joacliim was an inspiring teacher and a keen diagnostician It was 
for these reasons tliat his ward rounds and clinics always attracted a large 
audience The outstanding traits of Dr Joachim’s character were his re- 
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markable encyclopedic memory, Ins scientific acumen, and, above all, his 
gentleness of character He was highly respected and admired by all who 
had the privilege of contact with him 

C F Tenney, M D , F A C P , 
Governor for Eastern New York 

DR ISADORE KAUFMAN 

On August 11, 1941, medicine lost an active and interested member with 
the death of Dr Isadore Kaufman 

Dr Kaufman was born in Charlottesville, Virginia on April 21, 1882 
He attended the University of Virginia, where he obtained his M D degree 
m 1904 He served a one year internship at Mt Sinai Hospital in New 
York 

Being primarily interested in tuberculosis he gave generously of his time 
and efforts for that cause Dr Kaufman was Visiting Physician at White 
Haven Sanatorium from 1911 until tlie time of his death He was also 
Medical Director of Kensington Dispensary for Tuberculosis since 1918 and 
Consultant m Pulmonary Diseases at tlie Abmgton Memorial Hospital 

For many years Dr Kaufman was a lecturer in Physical Diagnosis and 
served as Head of the Department of Physical Diagnosis at the University 
of Pennsylvania School of Medicine He was actively identified with the 
Henry Phipps Institute, having served as Clinician and Associate Clinical and 
Sociological Director m former years 

In addition to an already full schedule. Dr Kaufman was the author of 
several published articles He was a Fellow of The American College of 
Physicians since 1929, a member of The Philadelphia County Medical So- 
ciety, a member of The National Tuberculosis Association, a Fellow of The 
Amei lean Medical Association, and a member of The Medical Society of The 
State of Pennsylvania 

With so much to contribute to the medical profession, and with a fine per- 
sonality, Dr Kaufman was held in high esteem by his colleagues and friends 
It IS therefore with deep regret that we write of his death 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR WILLIAM BERNARD KINLAW 

Dr William Bernard Kinlaw of Rocky Mount, N C, was killed on 
July 24, 1941, in an automobile accident He was born July 17, 1896, the 
son of Mr and Mrs H R Kinlaw of Rocky Mount 

After graduation from the high school of his native city, he attended the 
Uni\ersity of North Carolina, and graduated in medicine from the Univer- 
sity of Pennsyhania in 1920 After two years’ internship m the Episcopal 
Hospital of Philadelphia, he returned to his home city, where he spent a year 
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in general practice, aftei which he was associated in 1923-24 witli Dr P P 
McCain of the State Sanatorium He then decided to devote himself en- 
tirely to internal medicine, and became attending physician to the Park View 
Hospital of Rocky Mount, and later the Memorial Hospital of Kinston In 
1939 and 1940 he practiced in Binghamton and Elmira, N Y , returning to 
Rocky Mount in January, 1941 

His published material showed his more intense interest in pulmonary 
and cardiac conditions, though his bibliography includes such conditions as 
reports on Brill’s disease, post vaccinal encephalitis, and effort syndrome 
He was a member of his local and state medical societies, of the Seaboard 
Medical Society, the Tn-State Medical Society, the American Medical Asso- 
ciation, and became a Fellow of the American College of Physicians in 1929 
In 1923 he married Miss Dorothy Wisner of Philadelphia, Pa , who, with 
one son, W B Kinlaw, Ji , survives 

Dr Kinlaw was a man of exceptionally attractive personality and great 
chaim, his untoward death at the age of forty-five leaves a void in the 
affections of a great many of the profession who were privileged to know him 
well 


Charles H Cocke, M D , F A C P , 

Governor for North Carolina 


DR WILLIAM HENRY WILSON 

Dr William Henry Wilson died at his home in Joliet, 111 , on May 
IS, 1941, at the age of seventy-four Death resulted from cerebral throm- 
bosis Dr Wilson was boin near Brockville, Ont, Canada, on October 
26, 1866 As a boy of seven he moved with his family to Benton County, 
Iowa In 1893 he graduated from the University of Michigan In com- 
mon with many other ambitious young men, he began his first work as a 
teadier in the high school at Fort Smith, Ark , in the same year In 
1898 he received his medical degree from the Hahneman College at Chicago, 
111 

During the course of his long attachment to Hahnemann College, Dr 
Wilson served as pathologist from 1900-1923, and from 1919-1923 he was 
registrar In 1923, with the termination of the Hahnemann Medical Col- 
lege as an active teaching center, he moved to Joliet, and for tlie next 15 
years he was pathologist at the Silver Cross Hospital From 1903-1904 he 
was pathologist at Cook County Hospital 

Dr Wilson was a Fellow (1923) of the American College of Physicians, 
a member of the American Medical Association, the American Society of 
Clinical Pathologists, the American Association for the Study of Neoplastic 
Diseases and the Will County Medical Society He was a Mason, a Slinner, 
an active member of the Rotary Club m Joliet, a member of the alumni 
chapter of Sigma Alpha Epsilon and Phi Rho Epsilon He was formerly 
vice-chairman of the consulting committee of the Chicago Department of 
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Health and a member of the Medical Reserve Corps of the United States 
Army He is survived by his widow and two daughters 

Dr Wilson was interested m nature study and in geology He became 
particularly familiar with the interesting geological features around Joliet and 
Will County He was an active participant in the efforts to extend the forest 
preserve system of Will County Dr Wilson was always deeply interested 
m opera and was recognized as an autliority At all times those who knew 
him recognized m him an educated physician and gentleman, whose alertness 
and general knowledge made him an interesting companion and friend 

LeRoy H Sloan, M D , F A C P , 

Governor for Northern Illinois 

DR WILLIAM HURLEY STRIETMANN 

Dr William Hurley Strietmann, F A C P , of Oakland, California, died 
oil July 14, 1941 Death came suddenly while he was at his office, and was 
due to coronary artery disease 

Dr Strietmann was born m Cincinnati, Ohio, November 8, 1880 He 
graduated from the University of Cincinnati College of Medicine m 1905 
and went abroad for postgraduate work m Vienna from 1906 to 1907 He 
was appointed Instructor in Bacteriology at his Alma Mater m 1907 
From 1908 to 1911 he was assistant in Physiology In 1912 he was ap- 
pointed Professor of Physiology at the Oakland College of Medicine, Oak- 
land, California, and in 1916 he was made Associate Professor of Medicine 
For several years he was Chief of the Medical Seivice at the Alameda County 
Hospital He was a member of the Alameda County Institutions Commis- 
sion, a member and past president of the Alameda County Medical Society; 
also member and past vice-president of the California State Medical Associa- 
tion He was a Fellow of the American Medical Association and a Fellow 
of the American College of Physicians since 1917 

Dr Strietmann was one of the first in Oakland to confine himself to 
Internal Medicine He had a large consulting practice, but gave freely of 
his time and eneigy to the Alameda Institutions Commission and to the 
Alameda County Hospital, as physician-in-chief 

Two daughteis and a son survive, but Mrs Strietmann passed away 
about one year ago 

Dr Strietmann’s work is finished, but his influence will be felt among his 
patients and fellow physicians for long into the future 

Ernest H Falconer, M D , F A C P , 

Governor for Northern California 
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TOLDT’S 


ATLAS OF HUMAN 
ANATOMY^^ 


Now reissued with im~ — 
proved paper^ printing, 
and binding 

Unsurpassed in 

Accuracy 
Completeness 
Abundance of 
Illustration 
(1505 figures) 

It is printed from American^ 
otoned plates and will there- 
fore always be available in 
this country 

T his atlas has long been 
noted for its extraordinarily 
accurate and exhaustive pictorial 
representation of all the parts of the 
human anatomy There are, for 
instance, 26 views of the temporal bone 
alone All illustrations are line drawings, 
which give maximum accuracy of detail 
in reproduction These are printed in 
from one to five colors, adding visual em- 
phasis to clarity of design 

**The illustrations are exquisitely exe- 
cuted, many of them in colours, vrith 
a wealth of detail which can only be 
fully appreciated by actually studying 


‘As 08 LER has 
been the standard 
medicme 

Da Costa the au- 
thoritative surgery 

TOLDT has become 
the recognized 
atias on human 
anatomy • ■ • 

. — Archives of Physical Therapy 


tliem 


— London Medical Times 


2 vols. 956 pp + appendix and indices 
The set, $10 00 ) 


I iHE special advantages 
of this atlas consist in 
the large number of illus- 
trations, in the inclusion 
among them of a few skil- 
fully designed diagrams in- 
dicating general principles 
of structure and develop- 
ment, and in the extra- 
ordinary completeness Math 
which the essential facts of 
structure have been shown 
in the preparations and 
drawings ” 

— Jsh A.M.A. 


60 Fifth Avenue .MACMILLAN_ New York City 
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TRAUMA AND DISEASE 

Edited by 

LEOPOLD BRAHDY, B.S., M.D. 

Physician in CJharge of Occupational Diseases 
and In3uries in the Office of the Corpora- 
tion Counsel of the City of 
New York 

and SAMUEL KAHN, B.S., M.D. 

Medical Examiner in the Bureau of Work- 
men’s Compensation of the Department 
of Labor, State of New York, 

New York City 

NEW (2D) EDITION 

Octavo, 655 pages, illustiated 
Cloth, $7 50, net 


This IS a composite work in contri- 
butions by twenty-four distinguished 
specialists, each of whom points out 
the relationship between trauma and 
diseases The book supplies a sound, 
scientific basis for determining to what 
extent an injury may be the cause of 
a disease or how far it may aggravate 
a disease existing previous to the in- 
jury The rise of accident rates, the 
mcrease of compensation laws and the 
growth of mdustrial medicme make a 
work of this character neeessarj’- 

This book assembles in a smgle vol- 
ume widely scattered literature on this 
subject and covers every phase that 
must be considered in detei mining the 
traumatic origin of disease 


Washington Square LEA & FEBIGER Philadelphia, Pa. 


Theocalcin - - prescribed with or without digitalis 


Combinations of Theocalcin and digitalis are frequently 
prescribed to improve cardiac function in congestive heart 
failure. In other cases, when digitalis fails to give relief, 
Theocalcin in doses of I to 3 tablets t.i.d. is often effective. 

Theocalcin is a well tolerated diuretic and myocardial 
stimulant which acts promptly to reduce edema, diminish 
dyspnoea and strengthen heart muscle. 


Theocalcin is available in 7Vz grain tablets and in powder form. 



Theocalcin, brand oF thsobromine-calcium salicylate 
Patent and Trade Mark Reg U S Pat OFF 


BILHUBER- KNOLL CORP. ORANGE. NEW JERSEY. 




THE "SIMPLI-TROl" PORTABLE MODEL 
iS contained tn one case 8" x 10" x 19" 
and weighs but 30 pounds Mobile 
and Stationary models also available 
for Hospital and Clinical use All 
models may be had for stiaight elec- 
trocardiogiaphy or with heart sound 
recording, 'Send for literature. 





^T^HE WORK of the best available gear cutting 
machines does not meet the exacting standard 
of Cambridge for finished parts to be used in our 
Electrocardiograph 

In this precision shop, a skilled instrument maker 
polishes each gear, tooth by tooth, evening-off minute 
irregularities that can only be seen with a glass 
Then the gears are meshed and run If the slightest 
sound or vibration is detected, even with an ampli- 
fying instrument, the spot is marked and the gears 
repoltshed unul pramcal perfection is attained 

Thus the hidden values of the Cambridge Electro- 
cardiograph are the result of painstaking effort in 
every detail of building this fine instrument The 
Cardiologist knows, either from experience or from 
reputation, of the accuracy of Cambridge Records 
He rightfully assumes sound fundamental design 
He can see and appreciate the convenient operating 
features but the qualities that daily increase 
his pride of ownership are the result of Cambridge 
precision craftsmanship 


CAMBRIDGE INSTRUMENT CO , Inc , 3730 Grand Central Terminal, New York 

Pioneer Manufacturers of the Electrocardiograph 
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BACK NUMBERS 


Medical 

PERIODICALS 


New LaMotte Outfit 


for the Determination of 


SETS — VOLUMES — NUMBERS 
FOREIGN AND AMERICAN 


Sulfanilamide, Sulfapyridine, 
Sulfathiazole, Sulfaguanidine and 
Sulfadiazine in Blood and Urine 


A slock of more lhan Iwo million copies 
of 6,000 periodicals, yearbooks and pro- 
ceedings enables us lo fill 85% of all or- 
ders immediately and at reasonable prices. 


L atest improved procedure em- 

^ nlnvs M eflivlpne- 


SELL TO US 


Send us lists of periodicals, particularly 
technical, scientific and scholarly, which you 
want to sell Our stock needs constant re- 
plenishing and you may wish to sell just the 
ones we need most 


' ploys N (1-Naphthyl) ethylene- 
diamine dihydrochloride and Ammo- 
nium Sulfamate in the coupling 
reaction Determines free and com- 
bined form in blood and urine. This 
simple procedure enables one to de- 
termine one or all live of these drugs 
in a minimum amount of time Out- 
fit IS complete with instructions Price 
$23 SO F O B Towson, Baltimore, Md 


PERIODICALS CLEARING HOUSE 


A niviaioN OP 


THE H. W. WILSON COMPANY 
950 University Avenue New York City 


LaMotte Chemical Products Co. 

Dept. C, Towson, Baltimore, Md. 




BeiTL^ made from ^ke pOYvdered leaves, 
all fkaf Di^ifalis can do 

Pil. alls (Davies ,Rose) will do. 

are -physiolo^icQUy siandardi^ed 






> ifauasni 

^ > Digitalis 

iDanta, Rom) 

^ gtAlna 


tee- 


(0 1 Cnml 

DifitaU 
> » ► XI 
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New Edition of a Book 
Which Has Become a 
Standard Classic 



54 Color Plates 
and 46 Other 

Illustrations 

• 

692 Pages 
^15 


The second edition of this classic brings this comprehensive treatment 
of the field of hematology up to the minute Five new chapters total- 
ing a hundred pages have been added and the text in its entirety has 
been thoroughly re\nsed 

This book contains everything known and every theory that has gamed 
acceptance about the normal blood, as well as blood diseases, with 
complete diagrams, symptomatology, details of treatment, differential 
diagnosis and prognosis More than 300 illustrations of individual 
cells in full color in 54 full pages of color plates of all known blood 
diseases are reproduced svith such fidelity that even the minor varia- 
tions show in the blood cells and in the bone marrow 

Internists everywhere acclaim Kracke’s w'ork as outstanding on the 
subject Of the earlier edition, the Annals of Internal Medtctne said, 
“ A volume which will hold its own in competition with the numerous 
books on hematology,” and this new, enlarged edition is a better, 
greater book in every way Be sure your copy is ordered now 


qA Comprehensive Survey of the Diagnosis and Treatment of 

NUTRITIONAL DEFICIENCIES 

by John B. Youmans, M.D., F.A.C.P. 

Almost more than any other phase of our national health, nutritional deficiencies are 
receiving a major share of the attention of the press and, through the press, the public 
as a whole 

This book IS designed to give the general practitioner a survey of the whole field, 
covering completely diagnosis and treatment of the deficiency diseases There has been 
a rapid increase in our knowledge of these diseases but much of it has come through 
laboratory research — ^widely scattered and difficult of access 

This book brings together all the information necessary for tlie understanding and 
management of nutritional deficiencies »i practice It covers the field thoroughly — 
tnairing it a book that you need a book that will bring your knowledge of this 
much-discussed subject right up-to-the-rainute Send your order in today 


385 Pages 


16 Illustrations 


Price ^5.00 


J. B. LIPPINCOTT COMPANY 

Philadelphia • London • Montreal 
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BREWERS YEAST EXTRACT 


VITAMIN B COMPLEX 
EXTRINSIC FACTOR 


A PIONEER VITAMIN B COMPLEX 

Dependable and Economical for Regular Use 


Vitamin research in nutrition and medicine discovered 
the high vitamin B, then the vitamin B complex potency 
of Vegex It IS comparable with gram grown dried brewers yeast— the richest known 
source — in the whole of the vitamin B complex. Whatever the need or desire for high 
concentration, the natural vitamin B complex has not been concentrated into a more 
potent form than brewers yeast or Vegex, the autolyzed extract of brewers yeast. 



The value of Vegex has been well established m the treatment of beriberi, pellagra (it 
IS a nch, natural source of nicotinic acid), alcoholic polyneuritis, for supplying the B 
vitamins in lactation promotion and child growth There have been over sixty published 
reports in medical literature on the successful use of Vegex for the extrinsic factor m 
the anemias 


Tasty Flavor — ^Easily Borne 

Vegex has a meat-like flavor It enhances the flavor of meat and vegetable dishes, 
soups, etc 

Vegex is so easily borne that it is regularly prescribed for infants, in post-operative 
cases as well as for general vitamin B complex reinforcement It is particularly useful 
in liquid or other restricted diets 


Simple Uses 

The tasty flavor of Vegex is best appreciated when it is used as directed — diluted and in 
small quantities It is a condensed extract of brewers yeast and the flavor is concentrated 

Vegex may be added to the diet in a variety of ways, a few of which are as follows* 

Chilled Vegex 

Add a dash of lemon to Vegex 
bouillon and thoroughly chill 


Vegex Bouillon 

From one-half to a level tea- 
spoonful of Vegex to a cup of 
hot \\ater or the water m which 
vegetables were cooked 


Vegex-Tomato Juice Cocktail 

Dissolve from one-half to a 
level teaspoonful of Vegex in a 
little warm water and add to 
a glass of chilled tomato juice 


Vcgex-Milk 

Add one-half tcaspoonful of 
Vtgex to a cup of hot milk 


Vegex Butter 

Cream together one part of 
Vegex with ten or twelve parts 
of butter for bread, toast or 
baked potatoes 


Vegex with Vege- 
tables or Meats 

After broiling, spread a little 
Vegex to taste on steaks, chops, 
mix with vegetables, macaroni, 
etc 


Samples for clinical or professional use will be sent on request 

VITAMIH FOOD CO., INC. VEGEX, INCORPORATED 
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I EGEND has it that in Father Wilham’s 
^ sbll with a bow. Junior Tell had great 
confidence — a confidence in accuracy that 
could have been no greater than that of 
G-E Electrocardiograph owners in the 
routine accuracy of the Model "B” For this 
preasion instrument’s exclusive, saentifi- 
cally corrert design assures exact records of 
the heart’s action. 

It records accurately the minute changes in 
the heart waves, induding their higher fre- 
quency components Its adequate response 
to all frequencies present in the wave 
assures accurate measurement of R-wave 
amphmde And defleaion time is constant 

GENERAL ELECTRIC 

2012 JACKSON BOULEVA 


because variations in patient’s resistance 
do not require adjustment of the galva- 
nometer Thus there is a welcome absence 
of intricate adjustments and compensatory 
mampulauons hence it is simple to 
operate 

Important, too, are such features as the G-E 
Ekg’s sturdy, all steel construction for dura- 
bility, and self-contained power supply to 
allow real portability Thus, physically, 
there is present every element of a wise 
chmcal investment, and at a price which 
makes it as sound from an economic stand- 
point To prove this to your own satisfac- 
tion, see a demonstration in your office- 
address Dept F 311 . 

X-RAY CORPORATION 

to CHICAGO, ILLINOIS 
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OIURETTC 
TrilRAPY 



When the glomerular 
and tubular functions 
of the kidneys become 
impaired, alterations 
in the mechanism of 
urinary secretion oc- 
cur. Often there results 
a retention of water with generalized edema. In such cases it is 
believed that Saiyrgan-Theophylline lowers tubular reabsorption 
and thus permits the excretion of water and salt. 

Saiyrgan-Theophylline is extensively employed in the treatment 
of cardiac and cardiorenal edema as well as dropsy of nephrosis. 
It can usually be administered periodically without loss of 
potency. 

Saiyrgan-Theophylline is injected intravenously or intramus- 
cularly. 


WINTHROP 

CHEMICAL 

COMPANY, 

INC. 


PharmacculjcaJs of merit 
for the physiaan 

new YORK, N; Y. 
WINDSOR, ONT. 

WINTHROP 


HOW SUPPLIED Salyrgon-Theophyllme solution (containing 10% 
Salyrgan and 5% theophylline) is supplied m ampules of 1 cc, 
boxes of 5, 25 and 100. and in ampules of 2 cc, boxes of 10, 25 
end 100 


SAIYRGAN-THEOPHYLLINE 

"Salyrgan," Trademark Reg U S Pat Otf & Canada 
(Mercury soUcylallylanude-o-acetate o£ sodium with thoophylUne) 

Brand of MERSALYL 
■with 

Theophylline 


82 eM 
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PATHOIOGY OF THE UPPER RESPIRATORY TRACT 


Frontal sinus 
with congest- 
ed mucous 
membrane 
and filled 
with muco- 
putulcnt ma- 
terial 



Cleared front- 
al sinus wnth 
normal mu- 
cous mem- 
brane 


Congestion causing closure of 
ostium of frontal sinus 


CATARRHAL INFLAMMATION OF THE FRONTAL SINUS 

The above illustration demonstrates the route of infection to the 
frontal sinuses — demonstrates, too, the need for adequate drain- 
age of the area To shrink congested nasal mucous membranes 
qmckly — to establish adequate drainage with more prolonged 
effect than ephedrine, may we recommend 


NEO-SYNEPHRIN HYDROCHLORIDE 

(laevo-alpha hydroxy beta methyl ammo'3 hydroxy ethylbenzene hydrochloride) 

DOSAGE FORMS- 

SOLUTION — in saline solution (K oz and 1 oz bottles) 
in saline solution (K oz and I oz bottles) 

Ringer's Solunon with Aromancs 

(}i oz and 1 oz bottles) 

emulsion — low surface tension (}^ oz and 1 oz bottles) 

JELLY — m collapsible tube with appheotor 




SOLUTION EMULSION JELLY 


FREDERICK STEARNS & COMPANY, Detroit, Michigan 

■ - - — Windsor, Ontario s...i — it_ 


Now York 


Kansas City 


Son Francisco 


Sydney, Australia 
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Every Fellow of the 
American College of Physi' 
Clans should display this 
Pledge in his office. It is 
beautifully engraved and 
bears the seal and colors of 
the College. For Fellows 
only. 

Price, framed and 
delivered, $5 00 
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FELLOWSHIP KEY 


A charm bearing the seal of the American College of 
Physicians, wrought in solid gold and embossed in the 
College colors. For Fellows only 

Price, delivered, $7.00 



SUBSCRIPTION TO ANNALS OF INTERNAL MEDICINE’’ 

A suitable and stimulating gift for that doctor friend who is not a member 
of the College. Speaal Christmas Rate, $6.00 per annum. 


Send orders to 

THE AMERICAN COLLEGE OF PHYSICIANS 

4200 PINE STREET, PH ILADELPH fA, PA. 
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Petrogalar" 

Shut in — ^No exercise — Appetite off — Sluggish bowel, all 
suggest the use of Petrogalar to assist Bowel Habit Tune 

Pelrogalar Plain adds unabsorbable fluid to the 
bowel content to encourage regular, comfortable elimina- 
tion by purely mechanical means, free of habit-forming 
tendencies 

Children and adults alike enjoy the delightful flavor 
of Petrogalar. It is easy to take, eitlier from a spoon or in 
water, as desired. 

•Trer</r A/or/ u an arjiucoua aiiapenston of pure mtnerat 

oil €^ch SOO rc of which rontatna purr tntncral oil suspendctl in an 
afguroua Jrlly contaimttft agar and acacia 


Petrogalar Laboratories. Inc • 813t McCormick Boulevard • Chicago, Illinois 
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You serve with fzea^cm 
when you serve with the 

BAUMANOMETER 


p Lifetime . , 

t>auiTKinomGler 

rTANDARE r«R OLOOnmtSlURt 


THE 

KOMPAK 

MODEL 

Smallest • LtiMest 
Handiest 

$2950 


I 




You'll be pleased with its handsome finish ... its 
simplicity of operation ... its compactness — yet 
the most important feature of the Lifetime 
Baumanometer cannot be seen ... its saentific 
accuracy This essential accuracy is built into 
every Baumanometer. 

All Baumanometers are true mercury-gravity in- 
struments . . . scientifically accurate, and guar- 
anteed to remain so Lifetime Baumanometers 
do not depend upon the elasticity of metal for 
their indications 

Your dealer can supply you. 

Qei tUe anti tfou wUl a 

JUi^etune BaumaMutteten. 


For Hypo-Alkalinity 



THADt MARK RtO. U. 5 . RAT. Off. 



alkaline 

WATER 

SPARKLING ! 

NOT A LAXATIVE ! 

Complete literature on request 

Kalak Water Co. of New York, Inc. 

30 Rockefeller Plaza - New York, N. Y. 




the 

Mtiirden 
Off Your 

Feet 

• 

Ritter 

ITkdicail 


J ilts to any direction . . adjustable 
eight . . soft, resilient seat . . ends 
drudgery in the office . . see it at 
your Ritter dealers or write direct. 
Ritter Equipment Company, Inc., 
Rochester, N. Y. 
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TABLETS 

THYROID 

SQUIBB 

(ThyioSd Glands Dosiceated tJ S P XI) 


Biologically Tested 
to assure 
dependable and 
uniform activity 


While the treatment of hypothyroidism requires 
adequate dosage, many of the hazards to successful 
therapy may be eliminated by use of a standardized, 
dependable preparation of whole thyroid 
Tablets Thyroid Squibb should find preference 
wherever a desiccated whole gland preparation is de- 
sired They are made from carefully selected glands 
which are promptly desiccated to assure maximun 
activity Pursuant to the requirements of the U S P 
XI, the tablets are standardized for iodine content, 
02 per cent iodine in tliyroid combination One part 
of the preparation corresponds to approximately five 
parts of the fresh gland 

In addition to meeting the above tests, each lot 
of Thyroid Squibb is physiologically tested as a 
further assurance of specific therapeutic activity. 
This biological assay is based upon the effect of the 
thyroid on the oxygen consumption of the guinea 
pig. Even though it is exactingly and biologically 
standardized Thyroid Squibb costs no more. 
Thyroid Squibb (Thyroid Glands Desiccated) is 
supplied in tablets, either uncoated or with enteric 
coating Both forms are available in bottles of 100, 
1000 and 5000 tablets m the following strengths 
Ho, V 2 and 3 grains, also S-gr tablets, entcnc- 
coatcd onlj 


r or Utcraturc » n/c Professional Sers tee Dept., 745 Fifth Are.. 


E R:Sc8JIBB 5!.Sons,New'K)Rk 

fAHUFACTOPlKG CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


Please Mention this Journal when writing to Advertisers 


ANIMALS OF INTERNAL MEDICINE 


A typical Lederle development — 

i Serum Refining' 



S ERUM SICKNESS uscd to be a serious obstacle to 
the successful appbcation of serotherapy So 
great was the fear of these reactions that at times the 
patient \vas even deprived of life sa\ing treatment 
From 1906 to 1934 the “salting out” method of 
scrum refining was \ irtualiy unchanged It remained 
for Lcdcrlc’s staflf, long experienced in the problems 
of scrum production, to establish firmly the value of 
a new process of serum refining This process, based 
upon the phenomenon of peptic digestion, remoses 
up to 90% of the troublesome proteins believed re- 
sponsible for untoward serum reactions Globulin 
Modified Antitoxins refined by this method may be 
expected to cause a minimum of reactions They are 
higher in potency, smaller in volume and of greater 
clarity than previous antitoxins 
But serum refining is only one of many Lederle 
biological achievements Antitoxins, serums, vac- 
cines and toxoids from Lederle’s 200-acre serum 
farm protect countless individuals from the ravages 
of disease all over the world 

LEDERLE LABORATORIES, INC 

30 ROCKEFEllER PIAZA NEW YORK, N Y 
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Have YOU Read 
the Advertisements ? 

D ON’T take advertising in the 
ANNALS for granted. 
Here assembled are the current 
announcements of a carefully 
selected list of reliable medical 
firms. The number of advertise- 
ments IS limited; pharmaceutical 
products advertised must be ac- 
cepted by the Council on Phar- 
macy and Chemistry, irrelevant 
ads are eliminated 

Much effort is expended in ob- 
taining these advertisements, the 
firms invest large sums for adver- 
tising 

Support your journal by reading 
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FAT METABOLISM IN DIABETES MELLITUS* 

By William C Stadie, MD, Philadelphia, Pennsylvania 

The enormous amount of research on the abnormal metabolic processes 
of diabetes mellitus since the time of v Mehring and Minkowski has failed 
to bring unity of conviction to students of the disease We find today, as in 
earlier times, two opposing hypotheses still striving for supremacy These 
two h 3 T;)otheses ma}' be briefly stated as follows 

I The under-utilization h)fpothesis states that the major defect in the 
intermediary metabolism of the diabetic is the inability of the tissues to oxi- 
dize sufficient carbohydrate for normal metabolic needs In consequence, in- 
gested carbohydrate and that derived from protein is excreted 

II The over-pioduction hypothesis postulates that the diabetic has no 
essential impairment of carbohydrate utilization in the periphery provided 
compensatory hyperglycemia is maintained The primary defect lies in the 
liver whicli in diabetes produces an excess of glucose from fatty acids as well 
as protein 

Table I 

Current Theories of the Diabetic Defect 

I Under-utihzation The peripheral tissues, without insulin, cannot o\idize carbohydrate 

II Over-production The liver, without insulin, converts an evcess of fatty acids to glucose 

No matter whicli of these hypotheses is tlie true one, the complete diabetic 
animal is in a bad way According to the under-utilization hypothesis, he is 
losing all of the energy derivable from carbohydrate, and about 50 to 60 per 
cent of that from protein Hence, he is forced to fall back upon fat as the 
cinef source of his energy requirements According to tlie over-production 
hypothesis, the diabetic is pouring into the urine large amounts of fat in the 
form of sugar In either case the question of fat metabolism becomes the 
paramount issue and it becomes imperative, therefore, to examine the hj'po- 

* Read at tlie Boston meeting of tlie American College of Physicians April 21, 1941 

From the Department of Research iledicine, Uiiiversitj of Pennsjhania 

Copyright, 1941, by The Amencan College of Physicians 
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theses of fat metabolism which grew up simultaneously with the develop- 
ment of these two hypotheses concerning the metabolic defect 

There is abundant evidence that a considerable fraction of the total fat 
metabolism is initiated in the liver Differences of opinion arose as to the 
mechanisms of this hepatic fat oxidation and split the diabetic camp into two 
The contending hypotheses are summarized m table 2 According to the 

Table II 

Contending Hypotheses Concerning the Preliminary Oxidation of Fatty Acids m the Liver 

II-A Fatty acids oxidized to ketone bodies -{- acetic acid 
II-B Fatty acids oxidized to ketone bodies -j- glucose 
II-C Fatty acids oxidized to ketone bodies only 

first of these, fats are preliminarily oxidized m the liver to ketone bodies 
plus a two-carbon compound, i e , acetic acid In the normal subject these 
are completely oxidized in the periphery, but m the diabetic the oxidation of 
the ketones is blocked This represents the position of the under-utilization 
hypotliesis 

The second hypothesis states that the fats are initially converted by the 
liver to glucose as well as ketone bodies Both are equally well oxidized m 
the periphery by both normals and diabetics This represents the position of 
the overproduction hypotliesis 

The third hypothesis states that fats are completely converted in the livei 
to ketone bodies only These are freely utilized by the peripheral tissues of 
the diabetic This position represents, indeed, a new departure and is the 
one for which experimental evidence will be given 

Several influences converged to throw the first of these hypotheses into 
the limelight and obscure the others These were First, the ascendency of 
the under-utilization school led by Lusk, second, the stiong position of the 
Knoop hypothesis of successive beta oxidation of fatty acids so strongly 
advocated by Dakin and Embden , and third, the development by Woodyatt 
and Shaffer of the hypothesis of the obligatory coupling of ketone oxidation 
with caibohydrate oxidation It is necessary to examine these hypotheses 
closely since they are intimately concerned with the problem of the metabolic 
defect in diabetes 

Table III 

Current Hypotheses of Fat Metabolism m the Diabetic 
I Knoop hypothesis of successive beta oxidation 

Long carbon chains of fatty acids oxidized two carbons at a time with formation of 
acetic acid + one ketone molecule per molecule of fatty acid 
E g Palmitic + 6 5 Oi = 1 ketone + 6 acetic 

J5*^tones oxidized onlj bv obligatory coupling with carbohydrate oxidation 
III rat con\ertcd to carbohydrate by liver 

According to the successi\e beta oxidation hypothesis, the oxidation of 
the long naturall} occurring eten numbered fatty acid chains containing 16 
or more carbon atoms would proceed as follows Beta oxidation would split 
olY from the fatty acid molecule, one acetic acid leaving a residual fatty acid 
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shelter b}' two caibons This mode of oxidation would continue so that 
each fatty acid would be degraded through a succession of fatty acids each 
shorter by two carbons than its immediate precursor Finally, tliere would 
1 esult one molecule of acetoacetic acid or beta oxybutyric acid, i e , the 
ketone bodies For every molecule of fatty acid oxidized only one molecule 
of ketone v ould be formed The residual ketones could be oxidized only by 
one mechanism, namety by the simultaneous oxidation of a definite amount 
of carbohydrate defined by the ketogenic-antiketogenic ratio In the dia- 
betic, since there was no carbohydrate oxidation, the ketones accumulate 
as toxic 01 useless by-products of fat oxidation which are excreted in toto 
This combination of hypotheses was eagerly accepted by the under- 
utilization school For it made it possible to explain how the complete 
diabetic who, losing 70 to 80 per cent of the energy from protein and 100 
per cent of that from carbohydrate, could still exist There was the 50 per 
cent of the original energy of the fat m the form of acetic acid Moreover, 
the formation of this easily oxidizable and readily diffusible substance 
avoided the necessity of postulating the formation of carbohydrate from 
fat And finally, the discovery of the ketogenic-antiketogenic ratio afforded 
a ready explanation, which appeared quantitative, of the marked influence of 
carbohydrate upon urinary ketone excretion 

The position of the over-production school was less definite as to the 
chemical reactions occurring during the oxidation of fatty acids in the liver 
Mucli evidence, however, was marshalled to show that glucose was an end 
product of this oxidation, but tins evidence brought little conviction to the 
under-utilizationists Indeed, Lusk, the chief exponent of the under- 
utilization school in this country, characterized the possibility of the conver- 
sion of fat to carbohydrate as a “ figment of the imagination ” which should 
be relegated to " the realm of scientific superstition ” However, the critical 
experiment which would decide tlie issue one way or another still remained to 
be done 
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The English clinician Hurtley in 1916 i ejected the Knoop hypothesis 
mainly upon theoretical grounds and in its place proposed the multiple alter- 
nate oxidation hypothesis This hypothesis, which has slowly accumulated 
evidence, is shown m a schematic way m figure 1 where it is contrasted with 
the Knoop hypothesis The hypothesis postulates that there is a multiple 
oxidation at alternate carbon atoms along the entire length of the fatty acid 
chain In consequence the entire fatty acid molecule is disrupted completely 
into ketone bodies only In contrast, the Knoop hypothesis supposes a step 
by step splitting off^of acetic acid molecules leaving a residue of one molecule 
of ketone The diemical consequences of the multiple alternate oxidation 
hypothesis for the oxidation of a typical acid such as palmitic are as follows 
(1) For the production of one molecule of ketone there should be required 
by the liver 1% molecule of oxygen instead of 6^^ , (2) for every molecule 
of fatty acid oxidized there should appear four molecules of ketones instead 
of one, and finally (3) the oxidation of one molecule of fatty acid should 
yield no acetic acid whatever instead of six molecules 


Knoop Ly- 
potlieelfi 
Calc, 



Multiple alter- 
nate oxidation Observed, 
hypothesis liver slices 
Calc, fron 6 

diabetic cats 




1.1 + .2 


SEE OXTGM BEqUIBEMEinDS (MOLES) FOR 
THE PRODUCIION OF A MOLE OF KETOEE FROM 
PALMITIC ACID BT HEPATIC OXIDATION 


Fig 2 


Now if a depancreatized cat with full blown ketosis is taken, the answer 
to this problem should be found in die fat metabolism of the liver In 
association with Dr Francis D W Lukens, Director of the Cox Institute, 
and Dr John A Zapp, Jr , of the Department of Research Medicine, ex- 
periments were done, part of which are reported here In general the 
method was as follows two or three days after removal of the pancreas, the 
animal was sacrificed and liver slices were prepared and equilibrated m vitro 
m sujtable buffers together with oxj'gen Using appropriate analytical 
methods certain metabolic processes occurring in the liver could be followed 
In the first type of experiment shown in the slide we determined the 
moles of OX} gen required by the liver to form one molecule of ketone The 
Knoop hypothesis requires 6 5 ; the multiple alternate oxidation hypothesis 
requires 1 5 We found a mean -value in six diabetic cats of 1.1. This 
ratio is not significantly different from that demanded by the multiple alter- 
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nate oxidation hypotliesis but quite significantly different from that of the 
Knoop hypothesis 

HON-J’OEMA.TIOW OF ACEriC ACID 
BY LIVER SLICES FROM DIABETIC CAT (No. lOfiB) 


[IZI 


Observed h^atio ketones 


Acetic acid formation by IQioop hypothesis 

1 0.0 Observed acetic acid formation 

1 0.0 Observed lower fatty acid (Cg-Cs) 

Fig 3 

In the second type of experiment we looked for tlie possible formation of 
acetic acid in the slice from livers of diabetic cats These livers were oxi- 
dizing fatty acids in a lively fashion as shown by abundant ketone forma- 
tion According to the Knoop hypotliesis the large amounts shown on the 
slide should have been found, yet we found no acetic acid formation what- 
ever We also looked for the lower fatty acids containing one to eight 
carbons supposedly formed by successive beta oxidation but could find none 

THE BAIANCE BETWEEN FATTY ACIDS OXIDIZED 
AND KETONES FORKED BY LIVER 

(Diabetic cate; phlorhizinized cats or rate) 

FATTY ACID OXIDIZED 

Ketones by &ioop 
hypothesis 

Ketones by multiple alter- 
nate oxidation hypothesis 

IIIIIIIIHIIIIIIIIIHII Ketones observed 
Fig 4 

In the third type of experiment we measured the fatty acid balance of 
liver slices from diabetic cats The Knoop hypotliesis says that one fourth 
of the fatty acid oxidized should appear as ketones, tlie multiple alternate 
oxidation hypothesis says that all of the fatty acid oxidized should be con- 
verted into ketones We found by experiment with eight diabetic or phloriz- 
inized cats or rats tliat ketone formation practically accounted for all of tlie 
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fatty acid oxidized, a result anticipated from the multiple alternate oxidation 
hypothesis 

The summation of the evidence m these experiments brought us to the 
conviction that the Knoop hypotliesis of successive beta oxidation as an 
explanation for the major part of the fatty acid oxidation occurring in the 
liver must be abandoned and replaced by the multiple alternate oxidation 
hypothesis 

IE 8 OXXSATXVS M S I A B 0 L X S M OB 
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Mean oxygen 
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Fig 5 

Published by permission from the Trans Assoc Am Phys 

A moment’s reflection should show that these experiments enable us to 
write the reaction for the oxidation of fatty acids by the liver of the dia- 
betic cats We find that it is not necessary to include glucose in that reaction 
However, two other types of evidence were obtained on this point Firstly, 
an oxidative balance of the liver slices from diabetic cats can be obtained 
Three known oxidative processes were independently measured and the oxy- 
gen required for each calculated They are shown in figure 5 and are ( 1 ) 
formation of urea by deamination of ammo acids, (2) formation of carbon 
dioxide, and (3) foimation of ketone bodies The sum of these three was 
found, in the case of six diabetic cats, to be not significantly different from 
the total observed oxygen uptake In other words, there was no oxygen 
available for any other oxidative process But the conversion of fats to 
glucose requires oxygen, and these same cats excreted one to four hours 
before the experiment amounts of glucose which if it came from fats would 
have required all or more oxygen utilization than that actually observed 
The experiment, ho\ie\cr, shows that there was, in the metabolism of the 
lucr, no oxygen whatever a\ailable for this synthesis; hence, we are again 
forced to exclude the possibility of glucose formation from fats in the liver 
of the diabetic cat 




FAT METABOLISM IN DIABETES MELUTUS 


789 


In the second type of cxpeiiment bearing on this point, we constructed 
a balance sheet of the actual new foiniation of carbohydrates by the diabetic 
liver slice Oui data allowed us to calculate amounts of glucose which 
might arise from protein, lactic acid, or glycerol Within the limits of 
eiior we found no unaccounted foi new caibohydrate which could be at- 
tributed to fat In contiast to our inability to demonstiate formation of 
glucose from fat was our experience with a known precursor of carbohydrate 
For example, these same liver pieparations in the presence of lactic acid 
formed new carboh}drate up to 10 mg per gm per two hours, an amount 
sufficient to account foi a large fraction of the glucose (75 per cent) 
actually excreted by the cat in a preliminary period of observation 

These experiments on depancreatized cats reenforced by new and old 
evidence in the literatuie both in experimental diabetes and diabetes mellitus, 
have bi ought us the conviction that the hypothesis which maintains that 
there is conveision of fatty acids to glucose in the liver is untenable 

Apparently then, the complete diabetic is producing nothing but ketones 
by oxidation of fats in the liver, and he would certainly be m a sad state 
if he could not utilize these ketones peripherally, for then fats would be gone, 
carbohydrates gone, and protein almost gone, and he would have nothing to 
fall back upon for his energy requirements The demonstration that the 
diabetic could utilize ketones peripherally became of prime importance In 
five ways (two are presented here) we showed that the diabetic does, in 
fact, utilize them 

NS9B09 X. KSSOBS UX2X.IZASX0H 
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KEXOKBS FOHUBB BY 
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First we measuied the urinary ketone excretion in the diabetic cat Then 
the animal was sacrificed and ketogenesis by the liver slices measured In 
all cases the total ketone formation by the liver was greatly in excess of the 
urinary ketone excretion The difference can only represent the ketone body 
utilization by the peripheral tissues, chiefly muscle, of the intact diabetic cat 
The value found is equivalent to 1 9 gin of f at/kg /day 
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Fig 7 
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In the second method we again showed that the muscle tissue from 
diabetic cats utilized ketone bodies In this case the diabetic muscle tissue 
was equilibrated together with a slice of the liver from the same cat By 
this device the muscle tissue was continuously supplied with ketone bodies 
formed by the diabetic liver and the conditions m the living cat simulated 
By the use of appropriate controls it was possible to calculate the ketone 
utilization which was found to be, in terms of fat, equal to 3 7 gm /leg /day 
In the third method, we showed more directly that the muscle tissue of 
the diabetic animal utilized ketones Muscle tissue was equilibrated with 
knon n amounts of acetoacetic acid In all cases the ketone was diminished 

after equilibration w ith the muscle, and the calculated rate of utilization was 
cqui\alcnt to 1 6 mg of fat,/l<:g./day 

These results obtained by the use of surviving tissue equilibrated in vitro 
'\cre corroborated in the intact diabetic cat by the determination of the 
betone difference between the portal and the hepatic blood The outgoing 
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hepatic concentration was always found to be higher than the ingoing 
poital concentiation Calculations using estimated hepatic blood flows 
showed that hepatic ketogenesis was greatly in excess of urinary ketone ex- 
cretion In other words there was, as with the slices, considerable ketone 
utilization by the peripheral tissues of tlie diabetic cat, winch in the mean 
was found to be equivalent to 2 3 gm of f at/kg /day 

TABLk IV 


Ketone Utilization by Depancreatized Cats 


Method No 

Number 
of cats 

Ketone utilization, per 
Kg cat per hour 



Micromoles 

I Ketone formation by liver slices minus ketone 

excretion 

8 

llOOdblSO 

II "Synthetic” cat 

3 

2070±265 

III Acetoacetic acid equilibrated with muscle 

5 

915±26S 

IV From portal vein-hepatic vein ketone cone and 

blood flow 

S 

1265 ±260 

Mean 

19 

1340 ±260 


All these results are in accord with one another and with other data in 
the literature The situation seems now to be fairly clear It appears 
highly reasonable to exclude the over-production hypothesis as an explana- 
tion of the diabetic defect and adhere to the under-utihzation hypothesis 
The diabetic in calling for reserve energy from fat can muster a considerable 
fraction of his needs by oxidizing fatty acids to ketones m the liver These 
ketones are freely used in the periphery without insulin and without the 
necessity of simultaneous coupling with tlie oxidation of carbohydrates 

But there still remained in the ketogemc-antiketogenic ratio a remnant 
of tlie obligatoiy coupling hypothesis, that is, the hypothesis epitomized by 
the aphorism “ the fats burn in the flame of the carbohydrates ” This ratio 
has been established in human cases of diabetes and it became necessary to 
reexamine the assumptions and calculations upon which it had been based 
The assumptions were clearly stated by Shaffer, and I quote “The 
hypothesis states that antiketogenesis in the human subject is based upon a 
ketolytic reaction in the body between acetoacetic acid, the first formed of 
the acetone bodies, and a derivative of glucose (or other antiketogenic sub- 
stances), the compound being further oxidized, but that failing to react 
with ketolytic substance, acetoacetic acid is resistant to oxidation, accumu- 
lates, and is excreted The fact that one finds at the threshold of 
ketosis an approximately constant ratio between tlie number of molecules of 
the precursors of acetoacetic acid and of glucose in the metabolic mixture, 
must mean that further oxidation of acetoacetic acid constantly taking place 
under normal conditions is accomplished through a chemical reaction with a 
derivative of glucose 





792 


WILLIAM C STADIE 


Fortunately, there are in the literature a series of classical cases reported 
before the advent of insulin when severe ketosis was of necessity a frequent 
accompaniment of the disease The data include calorimetric measurements 
of the metabolic mixture of protein, -fats, and carbohydrates together with 
total ketone excretion Hence it is possible to calculate the total carbo- 
hydrate or so-called antiketones oxidized, the total fat catabohzed, and the 
total fat utilized The best way to examine the data is to put the hypothesis 
in the form of an equation Curiously enough this never was done Figure 
8 shows the data in the case of Bessie B reported by Wilder, Bootliby and 


Diabetes Uellitus, Bessie B. 

^Wilder. Boothby, and Beeler, 1922) 
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Fig 8 

Published by permission from the Jr Clm Invest. 

Beeler The ordinate shoAvs the fat utilization expressed in terms of mM 
of ketones The abscissa shows the mM of antiketones oxidized The 
hypothesis is expressed by the dashed line for a ketone-antiketone ratio of 
2 1 But the true line calculated from the data runs m the opposite direc- 
tion with no relation w’hatever to the theory Moreover, it is important to 
note that the intercept constant when antiketones oxidized were zero is about 
14 mM, equualent to about 1 gm of fatAg/day This value is greatly 
different from zero w'hich it should be according to the theoiy That is to 
say, Bessie B w’as utilizing ketones even in the practically complete absence 
of carboludratc oxidation, a conclusion in conformity with our experiments 
A'ith diabetic cats and opposed to the obligator^' coupling hypothesis 

One more representative case is showm, that of Cyril K , reported by 
Gephart, Aub, DuBois and Lusk Of all the cases in this group the dotted 
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line for the tlieory shows the best agreement to the “ eye " But this agree- 
ment is entirely specious when the statistical analysis is considered, for the 
true line shows a slope of 7 instead of 2 and moreover when antiketones 
are zero, that is when no carbohydrate whatever was being oxidized, Cyril 
K was completely oxidizing 90 gm of fat per day without ketonuria and 
without simultaneous oxidation of carbohydrate, a conclusion in conformity 
with our experiments on diabetic cats 

Diabetes Mellltus, Cyril K. 

vGephart, Mib, Du Bold, and Lusk, 1917 



'Antiketones" OXIDIZED, mM/Kc/DAV 
Fig 9 

Published by permission from the Jr Clin Invest 

Four other cases for which data were available showed the same as did 
these two illustrative cases, and it seemed to us that the last remnant of the 
obligatory coupling hypothesis as expressed m the ketogenic-antiketogemc 
ratio had vanished It remained, therefore, to formulate an hypothesis of 
fat metabolism in diabetes melhtus which would be in conformity with these 
observations The following appears to fulfill these requirements 

Up to a certain level all fat catabohzed is completely utilized , hence, there 
IS no ketonuria Beyond this level all fat catabohzed is not completely 
utilized, hence, part of the fat catabohzed is excreted in the form of ketone 
bodies 

The relation of carbohydrate to fat metabolism is a simple inverse one 
The greater the carbohydrate utilized, the less is the fat metabolism , tliat is, 
carbohydrates spare fats 

The diagram in figure 10 shows the implications of this hypothesis The 
abscissa shows F the total gm /day of fat catabohzed, that is, fat poured 
into the stream of inteimediary metabolism The ordinate shows U, the 
total fat utilized, that is the amount of fat which is completely oxidized 
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There are two phases in the metabolism of fat The first is the aketomiric 
phase, the second is tlie ketonuric phase Starting at zero and increasing 
the amount of fat catabohzed, we pass through the aketonuric phase along 
the line marked U = F Here all fat in the metabolic stream is completely 
utilized and there is no ketonuria But at any given state of activity, the 
ability of the diabetic to mobilize exactly that amount of fat which can be 
completely utilized appears to be limited This upper limit I call the maxi- 
mal aketonuric fat utilization indicated by U, tlie horizontal line on the 



F= TOTAL FAT CATABOLISM, Gm/kg/DAY 


Schematic Representation op Fat Metabolism in 
Diabetes Mellitus 

Fig 10 

Published by permission from the Jr Clin Invest 

diagram If the call for fat calories exceeds this aketonuric level, it is 
answered in the following way Extra fat is catabohzed above and beyond 
this level, but only a part of this extra fat is completely utilized This is 
shown by the bending of the line marked “ketonuric phase" away from the 
extended dotted line wdiich would represent complete utilization. The dif- 
ference in fat betw'een these two lines, indicated by the double arrow on the 
right, IS not utilized, and hence is excreted m tlie foim of the ketones In 
other words, the diabetic can only increase his energy from fat above the 
ba^al aketonuric level by paying for it with base combined with urinary 
ketone acids, at the risk of acidosis 

This h)pothcsis can easily be tested by applying the data of diabetic cases 
in the ketonuric phase The first illustrative case is No 740 of Joslin The 
data represent, a*; before, the metabolic mixture determined by calorimetric 
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methods In the diagram on the left tlie abscissa shows the total fat cata- 
bolized expiessed in micromoles of ketones per kg per hour The ordinate 
shows the total fat completely utilized The observations for a series of 
days m this case fall about the straight line as expected from the hypothesis 
At 1200 catabolism and utilization are equal, hence there was no ketonuria, 
1200 micromoles, equivalent to 2 gm of fat/kg /day, was tlie aketonuric fat 
utilization m tins case When this level was exceeded, for example at 1800 
micromoles, only 1600 were utilized In other words about % of the total 
fat catabolized was excreted as ketone bodies The diagram on the right 
of figure 11 shows the same data plotted according to the ketogenic-anti«- 


9XA8SSSS MElIiISVS, NO. 74 0. JOSH 8, 1916. 



ketogenic hypothesis It is obvious, as was shown before, that there is no 
relation between ketone utilization and the oxidation of the so-called anti- 
ketones 

By way of illustrating the fact that the hypotliesis could just as well have 
been framed in terms of urinary ketone excretion I show the data in one case, 
that of Cyril K The total fat mobilized is shown along the absassa, and 
the urinary ketones are shown on tlie ordinate in tlie same units The data 
fall about a straight line as expected Note that when tlie urinary ketones 
are zero, fat utilization is 1500 uM/kg/hr equivalent to 150 gm of fat per 
day This was Cyril K’s basal aketonuric fat utilization value Note 
further that when he increased his fat catabolism by 1000 uM he excreted 
about 600 out of this extra 1000 In other words, Cyril K could use only 
about 40 per cent of the fat he catabolized above his basal aketonuric level 

All the cases for which there were data available in the literature showed 
the same relations as those shown The analysis of these cases is shown m 
table 5 There are 12 cases altogether, all from different clinics but studied 
by essentially the same metliods In the third column is shown the basal 
aketonuric fat utilization value With the exception of l^Iosenthal and 
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GERHART, AUB, DUBOIS, AND LUSK, 1917 

Fig 12 


Published by permission from the Trans Assoc Am Phys 

Lewis’ case, the one case with infection and fever, the values for the ake- 
tonuric fat utilization value are all concordant The mean value is equiva- 
lent to 2 5 gm of fat/kg /day 

We take these results, which are in agreement with our experiments witli 
diabetic cats, to constitute evidence supporting the hypothesis of fat metabol- 
ism m the diabetic here advanced 


Table V 


Summary of Maximal Basal Aketonunc Fat Utilization m Cases of Diabetes Mellitus 


Csise 

Reference 

Maximal aketonunc fat 
utilization in equivalents 
of ketone bodies 

Coefficient of 
excess fat 
utilization 

Group I 
Cyril K 

Gephart, Aub, DuBois and Lusk (25) 

mM par kg par day 

35 

+0 41 

Bessie B 

Wilder, Boothby and Beeler (24) 

34 

+0 75 

Kramer 

Shaffer (22) 

35 

+0 28 

740 

Joslin (23) 

28 

+0 75 

E \V 

Moscnthal and Lewis (27) 

(47)* 

23 

-0 38 

Jervis B 

Richardson and Ladd (26) 

+0 84 

Group II 




Ray II 

Richardson and Ladd (26) 

Richardson and Ladd (26) 

37 


Chris 0 

26 


Harold J 

Richardson and Ladd (26) 

37 


CcorRc H 

Richardson and Ladd (26) 

37 


I rank B 

Richardson and Ladd (26) 

37 


K A 

McClelland, Spencer, and Falk (28) 

40 



Mean (11 cases) 

34±1 6 fS E of mean) 

• r*.. .1 

Equivalent in grams of fat 

2 5±0 12 



• nxcliid'il from basal mean on account of fever (102° F ). 
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The results of these experiments, together with related evidence in the 
literature, may be summed up as follows 

1 The diabetic who by reason of insulin lack is unable to utilize carbo- 
h 3 'drates to the full measure of his metabolic needs, must fall back on fat for 
his energ}f requirements Part of this need is met by the initiation and com- 
pletion of fat oxidation m the muscles themselves However, a considerable 
fraction estimated as % to % of the total caloric needs from fat is obtained 
by a preliminary oxidation of fats in the liver to ketone bodies only Neither 
acetic acid nor glucose is formed by this oxidation These hepatic ketonp 
bodies are freely utilized for energy by the periphery without insulin and 
witliout the necessity of simultaneous carbohydrate oxidation This reserve 
meclianism, howevei , appears to be incapable of fine regulation so that when 
the demand for fat calories exceeds a certain level, approximately 2 5 gm 
of fat/kg /day for the resting state, ketone bodies in excess of needs are 
formed by the liver The excess is excreted as ketones in the urine If this 
excessive fat catabolism continues unchecked, ketosis and coma follow 



STUDIES OF THE FACTORS CONCERNED IN EDEMA 
FORMATION. II. THE HYDROSTATIC PRES- 
SURE IN THE CAPILLARIES DURING 
EDEMA FORMATION IN RIGHT 
HEART FAILURE* 

By George Fahr, M D , and Irving Ershler, M D , 
Binghamton, New York 

One often hears eminent clinicians state that cardiac edema is due to 
increased permeability of the walls of the capillaries consequent to oxygen 
deficiency or to stasis within these vessels This, despite the fact that not 
infrequently the oxygen content of the venous blood from the edematous 
limb shows no very marked reduction, and marked reduction in oxygen 
content of the venous blood as in the cyanotic group of congenital heart 
disease, may not be associated with edema throughout a period of many 
years Even more marked degrees of oxygen reduction are far from the 
anoxemia levels at which capillary permeability shows a qualitative change 
The degree of anoxemia that Landis^ has shown to be necessary to produce 
a conspicuous change in the permeability of the wall of the capillaries of the 
frog mesentery is probably never found m heart failure except just before 
death Moreover, our investigations of the edema fluid obtained from the 
legs m right heart failure lend no support to the idea of increased capillaiy 
permeability This fluid contains the salts of the plasma in almost the 
same concentration as in the plasma itself, the slight difference being 
explained by the so-called Gibbs-Donnan equilibrium The protein content 
of cardiac edema fluid varies from 01 to 0 5 per cent which is nearly the 
same as the content of edema fluid m nephritis and nephrosis f This 
moderate amount of protein content m tlie edema fluid which corresponds to 
colloid osmotic pressures of from 0 25 to 15 mm Hg is such that it alone 
could not possibly explain edema formation 

Let us see what light can be shed on the problem of edema formation in 
right heart failure by a review of our knowledge of fluid exchange between 
the blood plasma in the capillaries and the surrounding tissue spaces All 
physiologists now agree with Starling = that the capillary is the site of fluid 
exchange between the blood plasma and the tissue spaces and that the capillary 
A\all is a fairly perfect ultrafilter m most parts of the body, certainly m the 
subciilancous areas where most of the edema accumulates This ultrafilter 
allows \\atcr and salts to pass freely across it but prevents the passage of the 
plasma proteins These capillary ultrafilter membranes are not completely 

* Rcccixcd for publication October 28, 1940 

Hospnar ^^epartment of Medicine, Univcrsitj of Minnesota and Minneapolis General 

tTIksc data will be published in the near future in a paper bj Fahr and Koschnitzke 
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pel feet but in certain areas of the wall they allow plasma pioteins to pass 
through them so that the edema fluid, when carefully collected and analyzed, 
usually shows a small protein content, m our investigations between 0 1 and 
0 5 pel cent 

In 1896 Starling ® performed experiments m edema and lymph formation 
on dogs On the basis of his experiments, he discussed the factors involved 
in edema and lymph formation The conclusions of Starling painstakingly 
developed by Schade * will for a long time to come form the basis for well 
founded theories of edema formation in nephritis and in heart failure Ac- 
cording to the Starling-Schade concept there must be a balance between 
tlie “effective” hydrostatic piessure m tlie capillaries and the “effective” 
osmotic pressure of tlie plasma proteins If the “ effective ” hydrostatic 
pressure tliroughout the capillaries is greater than the “ effective ” colloid 
osmotic pressure of the blood plasma, theie must be a continuous filtration 
of the blood plasma minus the proteins across the capillary wall into the sur- 
rounding tissue spaces If the lymph flow is unable to remove this filtrate 
as rapidly as formed, it must accumulate in the tissue spaces and edema 
must result The “ effective ” colloid osmotic pressure is the osmotic pres- 
sure of the plasma proteins plus the diffusible ion pressure difference 
(Donnan effect) It is this “ effective ” colloid osmotic pressure which 
we measure in our osmometer ® The “ effective ” hydrostatic pressure is the 
actual blood pressure within the capillaries minus the pressure of the extra- 
capillary tissue fluid As a rule, this tissue pressure outside the capillaries, 
at least in the subcutaneous spaces, and with the body in supine position, is 
small and probably negligible until edema accumulates when it may be 
necessary to measure it and subtract it from the actual intracapillary pres- 
sure in order to arrive at the “effective” filtering pressure Whenever 
tissue fluid or edema fluid begins to accumulate beyond the normal amount 
die lymph flow increases When the rate of formation of edema fluid 
reaches a certain velocity, lymph flow can not keep up with the filtration rate, 
and more and more edema fluid accumulates and finally becomes clinically 
demonstrable When about two quarts of edema fluid accumulate in a leg, 
it IS possible to demonstrate pitting edema 

Figure 1 is a schema which illustrates the elementary process of fluid 
exdiange in the capillaries in what may be called the “ basal ” state, i e , when 
the body is placed in tlie supine position and the capillaries are all at ap- 
proximately tlie right auricular level According to Landis’ ® measure- 
ments, which measurements have been confirmed by us, the average blood 
pressure at the arterial end of the capillary is 32 mm Hg and the average 
blood pressure at the venous end of the capillary is 12 mm Hg If it were 
not for the presence of the plasma proteins there would be a continuous fil- 
tration of water and salts from tlie plasma into the surrounding tissue spaces 
throughout the entire length of the capillary The plasma protein particles, 
serum albumin and globulin, can not pass the ultrafilter membrane of the 



800 


GEORGE FAHR AND IRVING ERSHLER 


40 

m,nv.| 

30 

10 

10 

0 


ervd 



IIM 

B1 

BiBSII 




Colloid osr 

pressu 



aotlc 

re 










1 1 1 1 1- 1 

. 

Jr] Jill 

I I I I 1 1 

1 1 1 ] i I 

▼ V ▼ y ▼ Y 

4 A 4 \ k. \ 

Trans udatioa 

rj I ] 1 1 

Absorption 


fquilibriutn poitti 


ead 


Fig 1 Graphic representation of fluid exchange in the capillaries of a normal person 
m supine position In this position all the capillaries are very nearly at right auricular 
level 
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Fig 2 Graphic representation of fluid exchange in the capillaries of a case of right 
hwirt failure in which the capillarj pressure at the venous end of the capillary is 20 mm Hg 
when the patient is in supine posiUon With this pressure at the venous end of the capillary, 
cflcnia will deaclop when the patient is up and about and on no salt and water restriction 
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capillary , they remain behind within the plasma and exert a force tending to 
resist the filtration of water and salts The colloid osmotic pressure meas- 
ures this force exactly The average colloid osmotic pressure m human 
plasma is 22 mm Hg ^ Where the hydrostatic pressure within the capillary 
IS greater tlian 22 mm Hg, water and salts will be filtered out of the blood 
plasma into the surrounding tissue spaces Where the colloid osmotic pres- 
sure IS greater than the hydrostatic pressure within the capillary, water and 
salt will be transported back from the tissue spaces across the capillary mem- 
brane into the plasma Therefore, in the arterial end of the capillary filtra- 
tion will take place continuously along the wall of the capillary until a point 
IS readied where the hydrostatic pressure has fallen to tlie colloid osmotic 
pressure From this point onward the capillary pressure decreases con- 
tinuously and, the colloid osmotic pressure being greater than the hydrostatic 
pressure, water and salts are brought back into the capillaries In a state of 
perfect equilibrium such as is represented in figure 1, which must be 
looked upon as an ideal case, there is just as much water filtered out of 
the arterial end of the capillary as is reabsorbed in the venous end By in- 
creasing the capillary pressures at the arterial and venous ends, we can in- 
crease filtration above reabsorption By reducing capillary pressures we can 
increase reabsorption above filtration In the one case we get a tendency to 
edema formation unless the lymphatics can take care of the excess fluid 
filtered out of the capillaries In the other case we would get a dehydration 
of the tissues with a subsequent hydremia of the blood plasma 

Numerous investigators® studying dropsy formation in nephrosis and 
nephritis have proved that edema will tend’ to form when the colloid osmotic 
pressure is lowered from its normal value of about 22 mm Hg to a value 
of about 15 mm Hg, unless the intake of salt and water is reduced and the 
patient put to bed It would, therefore, seem very probable that if the 
hydrostatic pressure m the capillaries would rise 7 mm Hg we would have 
exactly the same situation in regard to filtration and edema formation as we 
have in nephrosis and nephritis when the colloid osmotic pressure is reduced 
7 mm Hg Every clinician who measures venous pressures in right heart 
failure knows that edema tends to form when the venous pressure reaches 
about 170 mm HoO, a rise of 100-110 mm HsO or approximately 7-8 mm 
Hg above the normal Therefore, it seems very probable that our hypoth- 
esis IS correct, that a rise of intracapillary pressure of 7-8 mm Hg will be 
followed by edema formation 

In order to test out this hypothesis it is, of course, iiecessaiy to measure 
accurately the hydrostatic pressure withm the capillaries during the formation 
of edema as well as during the period when edema is absorbing and diuresis 
IS taking place In order to measure the hydrostatic pressure within tlic 
capillary accurately, it is necessary to make direct measurements of this 
pressure by means of a very small cannula inserted into tlie capillary In- 
direct methods of measuring capillary pressure are wholly unreliable and 
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give such varying results in the hands of various investigators that they can 
not possibly be used to solve our problem Strax and DeGraff ® have col- 
lected the indirect measurements of capillary pressure made by the various 
investigators These vary over a range of from 15 to 71 mm Hg The 
lower values are such that the tissues would unquestionably soon become 
completely dehydrated and the higher values would necessarily lead to marked 
edema formation in normal persons 

In 1926 Landis succeeded in cannulating human capillaries with a very 
fine micropipette and was able to measure directly by means of a water 
manometer the actual hydrostatic pressure at the arterial end of the capillary, 
at the venous end of the capillary, and at the top of the capillary loop, i e , 
approximately half way between the arteriolar and the venous end of the 
human capillary He made over 100 determinations of mtracapillary pres- 
sure The mean pressure at the arteriolar end was 32 mm , at the height of 
the loop It was 18 mm , and at the venous end it was 12 mm Hg 

We have applied Landis’ method in our problem of determining the 
capillary piessure during edema formation and after edema had disappeared 
m cardiac cases * The micropipettes are drawn out to a diameter of 8-12 
microns from fine glass tubing heated in a flame They are then clamped in 
a micromanipulator which allows accurately controlled but very minute 
movements in the three planes of space The micropipette is connected by 
flexible metal tubing to a manometer system The height of the maiio- 
metric column is changed by movement of the plunger of a syringe, con- 
trolled by a thumb screw In this way pi essure within the pipette is changed 
(When equilibrium is established blood corpuscles, which rush into the tip of 
the pipette when the capillary is pierced, oscillate to and fro with the heart 
beat The point of exact pressure equilibrium, which is attained when the 
corpuscles oscillate about the same point for 5 to 10 seconds without con- 
tinuous movement either into or out of the pipette, is quite distinct ) The 
entire system to the tip of tlie pipette is filled with physiological salt solution 
to ^\hlch 0 3 per cent sodium citrate has been added After the system has 
been properly filled and is free of air bubbles, the micropipette is driven 
through the epidermis of a finger a short distance behind the nail The 
subjects arc placed comfortably in the supine position with the finger at 
the le\cl of the right auricle This finger rests snugly m a plasticine mold 
The capillary to be pierced, as well as the movements of the micropipette, and 
the mo\ements of blood from the capillary in and out of the pipette are 
obser\ecl with a Spencer binocular dissecting microscope with a magnification 
of 85 times The finger is illuminated w ith a Spencei univei sal microscope 
lamp No 368 

The normal subjects and the patients arc kept comfortably waim and the 
measurements are made at room temperature on naturally warm fingers All 


1 „ licrc to acknowledge our obligation to Ur Landis for Ins ad\ice m annhintr 

1..5 nwhod and ,or showing one of us (1 E ) how to o%crcomc some of its d, Sties 



STUDIES OF FACTORS CONCERNED IN EDEMA FORMATION II 803 


the necessary precautions for making accurate measurements are taken The 
introduction of the micropipette obliquely into the venous end of the capil- 
lary does not block flow in most cases and, therefore, the pressure reading 
on the manometer indicates the side-arm pressure at this point One does 
not pierce the extreme venous tip of the capillary, and for this reason we may 
suspect that the capillary hydrostatic pressure at the extreme venous end of 
the capillary may be a little lower than the measured pressure This differ- 
ence IS certainly no greater than 1 mm Hg Occasionally some blocking of 
flow may take place during capillary pressure measurements at the venous 
end with an occasional measurement higher than the actual pressure within 
the vessel at this point The introduction of the miciopipette into the sum- 
mit of the capillary loop usually does not obstruct flow in the capillary and 
we may, therefore, assume that the measurement is that of tlie side-arm oi 
hydrostatic pressure at the middle point of the capillary Blood flow is 
often partially or completely blocked by the introduction of the micropipette 
into tlie arteriolar limb of the capillary loop As Krogh showed, the length 
of capillary between the point of entrance of the pipette and the point of 
origin of the capillary from the arteriole becomes a side-arm of the mano- 
metric system and the pressure measured in this portion of the capillary is the 
lateral (side-arm) pressure in the arteriole at the point opposite the origin 
of the capillaiy There is an error in determining the level of tlie right 
auricle which may be as great as 1 mm Hg in some cases All m all, it is 
pretty evident that the error in these measurements of hydrostatic pressure 
in the capillaries is probably no greater tlian 1 or 2 mm Hg This is just the 
same order as the error in measuring the colloid osmotic pressure The 
biological “ scatter,” as measured by the standard deviation from the mean of 
our series of measurements of pressures at the venous end of the capillary 
on normal subjects, is 2 4 mm Hg which is the same as the standard devia- 
tion for a series of measurements of colloid osmotic pressures on normal 
plasmas As the mean value for a series of measurements of colloid osmotic 
pressure made upon normal persons is 22 mm Hg and the “ mean ” hydro- 
static pressure measured in the venous end of the capillaries of a senes of 
normal persons is 12 mm Hg the relative variations or relative dispersions 
of the values obtained from measurements upon normal subjects is greater in 
the case of the measurements of capillary hydrostatic pressure made m the 
venous end of the capillary Moreover, capillaiy pressure is undoubtedly 
variable from capillary to capillary depending upon the state of the arteriole 
to which each is attadied, the state of the veins into which each empties, and 
the state of dilatation or contraction of eacli capillary itself, whereas the 
colloid osmotic pressure is constant in any one individual over a considerable 
period of time We believe that capillary hydrostatic pressures made ac- 
cording to Landis’ method of direct cannulation of the capillary have the 
same degree of accuiacj^ as measurements of colloid osmotic pressure of the 
plasma, and the biological “ scatter ” or " dispersion ” of normal values about 
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the mean of a senes of measurements is only a little greater for capillary 
pressure measurements than for colloid osmotic pressuie measurements made 
upon a series of normal plasmas 

Table 1 summarizes our measurements of capillary hydrostatic piessure 
on 16 normal persons * The aveiage pressure at the venous end was 12 mm 
Hg, at the summit of the capillary loop (middle) the “ mean ” pressure was 
20 mm Hg, and the “ mean ” capillary pressure at the arteiial end was 34 
Our average pressure at the arterial end and at the summit of the loop is 2 

Table I 


Normal Capillary Pressure Measurements 


Case 



Capillary Pressure * 


No 



T 

A 

1 


18 



2 


15 



3 


12 



4 


12 

18 

30 

5 


12 



6 


12 

20 

40 

7 


15 


35 

8 


10 


30 

9 


10 


35 

10 


10 



11 


10 



12 


IS 



13 


12 


35 

14 


11 



15 


10 

20 


10 


11 

24 

35 


Range 

10-18 

20-24 

30-40 


Average 
PE (cl 

12 2 

20 4 

34 3 


1 6 




* = mm Hg 
V = venous limb 
A = arteriolar limb 
T = summit of capillary loop 

P E (c) = probable error (corrected for small sample analysis) 

mm Hg higher than Landis’ average for these points along the capillaiy 
pressure gradient The piobable erroi of the pressure measurements at the 
venous end of the capillary corrected for small sample analysis is 1 6 mm 
Hg or a standard detiation of 2 4 mm Hg These measurements confirm 
Landis’ more extensive normal capillaiy pressure measurements They in- 
dicate that the method gives consistent results m the hands of other investi- 
gators when the} have learned the technic 

Table 2 summarizes our capillary pressure measurements in nine cases of 
light heart failure with edema present The heart failure in these cases was 
due to rheumatic or arteriosclerotic heart disease Model ate to severe edema 

*T!ie tuipilhrj pressure measurements m this studj were made by one of us (IE) as 
J’ in partial fulfillment of the requirements for the degree of Master of Science 

ri Medicine in the Graduate School of the Unncrsitj of Minnesota 
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was present at tlie time of tlie study m all cases and diuresis had not yet set 
in, except in case 9 This case, whose capillary pressure m the venous limb 
was 20 mm Hg, started to have a moderate diuresis during the 24 hour 
period m which the capillary pressure measurement was made His urine 
output on this day was 1800 c c as compared with fluid intake of 800 c c 
The patient was at rest in bed during tins day, and it is also possible that the 
capillary pressure dropped somewhat after the pressure measurement was 
made and within the 24 hour period during which the fluid output was 
measured This capillary pressure is undoubtedly the critical point in capil- 

Table II 


Capillary Pressure Measurements m Cases of Right Heart Failure with Edema 


Case 

No 

V 

Capillary Pressure * 

T A 

17 

25 


18 

30 


19 

35 


20 

25 


21 

35 


22 

25 


23 

40 


24 

24 


25 

20 


26t 

18 


27t 

18 

25 


* = mm Hg 
V = venous limb 
T = summit of capillary loop 
A = arteriolar limb 

t Case Z6 Subacute or chronic glomerulonephritis with edema Serum albumin 2 2, serum 
globulin 1 4, total plasma protein 3 6 Colloid osmotic pressure 7 mm Hg 
t Case 27 Chronic glomerulonephntis with edema Serum albumin 2 8, serum globulin 2 7, 
total plasma protein S 5 Colloid osmotic pressure 13 5 mm Hg 

lary pressure With the patient lying in the supine position in bed, edema 
may or may not develop at this point Certainly if the patient is up and 
about with the capillary pressure in the lower extremities increased by tlie 
weight of the column of blood between the right auricular level and the limb 
level, edema will tend to accumulate when the capillary pressure is as high as 
20 mm Hg at tlie venous end In the other eight cases in this series of 
measurements the output of fluid was not above the intake It must be 
borne in mind that with the accumulation of edema to the visible point there 
IS an increase in the pressure of the extia-capillary fluid which tends to cause 
absorption of edema if the patient is put in the supine position, unless the 
capillary pressure in the venous end is at the colloid osmotic pressure level 
or above We have tliree subjects in whom the capillary pressure in the 
venous limb was 18 mm Hg One was a normal subject without edema 
and tlie othei two were cases of glomerulonephritis These latter two cases 
had edema, but the colloid osmotic pressure in one of these cases was lowered 
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to 7 mm Hg and the other to 13 5 mm Hg In these latter two cases the 
drop m colloid osmotic pressure alone would favor increased filtration and 
edema formation 

Our figures are m good agreement witli the findings of Krogh, Landis 
and Turner and Landis and Gibbons Using plethysmographic methods 
these authors were able to detect filtration when the venous pressure was 
elevated 9 mm Hg above normal Our measurements, although few m 
number, would seem to indicate 'definitely that edema formation takes place 
m right heart failure when the capillary pressure in the venous limb is in- 
creased 8 mm Hg, provided the patient is up and about and is not on a salt 
free diet If tins patient is then put to bed and fluid and salt intake are re- 
stricted, diuresis will tend to develop When the capillaiy pressure m the 
venous end is more than 8 mm above the normal, edema will not tend to 
disappear until the pressure m the capillaries drops to a point close to 8 mm 
above the normal capillary pressure 


Table III 

Capillary Pressure Measurements in Cases of Right Heart Failure \vith Edema 

and Following Relief of Edema 


Case 

No 

Capillary Pressure 
VTA 

Remarks 

28 

25 



Marked edema 


12 

18 

30 

Edema gone 

29 

30 



Marked edema 


IS 



Edema gone 

30 

20 



Moderate edema 

, 

11 

24 

35 

Edema gone 


* = mm Hg 
V = venous limb 
T = summit of capillary loop 
A = arteriolar limb 

In the second column of table 3 we show capillary pressure measurements 
made on three other cases with right heart failure during the period when the 
patients had edema and diuresis had not yet started, though the patients wei e 
in bed with restricted intake of salt and w'ater, and m the third column we 
■^how' the capillary pressure after diuresis had started and edema was no 
longer present It wnll be noted that in all cases the capillary pressure m the 
\cnous end during edema formation is 20 mm or more After diuresis is 
started and edema has disappeared, capillary pressuies in the venous end of 
the loop arc 15 mm Hg or less This table shows that during the period of 
edema formation capillaiy pressure is ele\ated 8 mm Hg or more and that 
after the diuresis starts and edema begins to disappear, capillary pressures 
have returned to the normal 

We also nnestigated the capillary pressure in eight cases of marked left 
heart failure with marked djspnca, passive congestion of the lungs and 
cyanosis, but in whom no edema was present and in whom the fluid output 
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equalled the fluid intake The results of these measurements are shown in 
table 4 In all eight cases where severe left heart failure was present but 
no edema was present, we noted that our measurements indicate that the 
capillary pressures are well within the normal range This again shows that 
even m heart failure with lowered oxygen content of the venous blood, as 
long as the capillarj' pressure does not rise 8 mm or more above the normal, 
no edema will form 


Table IV 


Capillary Pressure Measurements m Cases of Left Heart Failure (no edema) 


Case 

No 

Capillary Pressure 
V T 

* 

A 

31 

12 



32 

10 


35 

33 

10 



34 

12 



35 

12 

18 

30 

36 

15 



37 

11 



38 

11 

24 

35 

Average 12 

21 

33 


* = mm Hg 
V == venous limb 
T = summit of capillary loop 
A = arteriolar limb 

In table 5 we show the capillary pressuie measurements m four cases in 
which there was no heart failure present at the time of these measurements 
but in which the capillaries were at least twice the normal diameter In 
other words, no edema was formed when the capillaries were widely dilated 
as long as the capillary pressures were well within the normal range There- 
fore, up to a certain point dilatation of the capillaries is not a very significant 
factor in edema formation The reason for this is easy for anyone to see 
Unless the capillaries become more permeable to protein, thus causing a col- 
loid osmotic pressure on the outside of the capillary and tending to aid the 

Table V 

Capillary Pressure Measurements in Millimeters Hg in Various Clinical Conditions 
Associated with Dilated Capillaries without Edema 


Case Capillary Pressure * 

No VTA Diagnosis 


39 

12 

20 

40 

Congenital heart disease 

40 

15 


35 

Polycythemia vera 

41 

10 


30 

Polycythemia vera 

42 

10 



Scleroderma 


* = mm Hg 
V = venous limb 
T = summit of capillarj' loop 
A = arteriolar limb 

All cases in the abo\e group had capillaries at least two times normal size 
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passage of water across the capillary loop and to decrease the absorbability 
at the lower end of the capillary loop, there is just as much increased rate of 
reabsorption in the capillary in its lower end as there is increased filtration 
at Its upper end in the supine position These experiments, m our opinion, 
prove that the hypothesis that edema formation in right heart failure is due 
to elevated capillary hydrostatic pressure is well founded, and there is no 
necessity for bringing m any other mechanism than increased capillary hydro- 
static pressure to explain the edema formation The Starlmg-Schade 
mechanism of edema formation now comes in the realm of theory and is no 
longer one of pure hypothesis either in nephritis or m heart failure 

The capillary pressure at the venous end of the tube is 7-8 mm Hg above 
the venous pressure measured in the basilic vein of the arm Therefore, 
when the capillary venous pressure is 20 mm Hg the venous pressure m the 
arm vein is 12-13 mm Hg or IS 7-17 6 cm of H 2 O Many clinicians have 
observed that edema of the lower extremities will appear when the venous 
pressure is 17 cm of H-O or above unless tlie patient is put on restricted salt 
and water intake or put to bed in the supine position After this work had 
been finished, and it seemed definitely proved that edema must appear when 
capillary and venous pressures rise 8 cm of mercury above the normal value, 
two cases of heart failure, the one a mitral stenosis with tricuspid insuf- 
ficiency and auricular fibrillation, the other a supposed congenital heart with 
associated tricuspid insufficiency and auricular flutter, both with large pulsat- 
ing livers, came into the hospital. These patients had severe dyspnea, 
markedly enlarged hearts, large pulsating livers, and a high degree of cya- 
nosis but did not exhibit peripheral edema The venous pressure of the one 
with initial stenosis was 20 mm Hg The pressure at the venous end of 
the capillar)^ of the finger would, therefore, be at least 27 mm Hg This 
observation would seem to overthi ow the Starling-Schade concept of balance 
belv een colloid osmotic pressure and hydrostatic pressures within the capil- 
laries If the colloid osmotic pressure in this blood were 22 mm Hg, the 
capillary pressures throughout the whole capillary would be much higher than 
this and there would be an excessive continuous filtration of plasma minus 
the proteins out into the pericapillary regions with the formation of edema 
This apparent exception to the rule was soon proved to be an experiment that 
actually supports the rule because the plasma proteins were determined as 
8 9 gm per cent of which 6 0 per cent was albumin and 2 9 per cent globulin 
The osmotic pressure as determined in our osmometer was 36 0 mm Hg and, 
therefore, the capillary pressure at the venous end is 9 mm Hg below the 
colloid o'smotic pressure which is the normal relationship In the second 
case the \cnous pressure in the arm vein was 16 mm Hg corresponding to a 
hydrostatic pressure of 23 mm Hg at the Aenous end of the capillaries 
If the colloid osmotic pressure were the normal one of 22 mm Hg edema 
^^ould ha\c to form But no edema was present This patient also had an 
mcren‘:cd plasma protein content of 8 4 per cent, of which albumin was 5 7 
per ctiu, globulin 2 7 per cent, and the colloid osmotic pressuic as determined 
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m our osmometer was 33 0 mm Hg In this case the colloid osmotic pres- 
sure was 10 mm Hg above the hydrostatic pressure at the venous end of the 
capillaries, which is again the normal relationship These two exceptions to 
tlie rule, when carefully investigated, become excellent proofs that the rule 
apparently holds that when the colloid osmotic pressure is no more than 2-3 
mm Hg above the hydrostatic pressure in the venous end of the capillary, 
edema tends to form In both of these cases the degree of anoxemia in the 
tissues must have been as great as is usual m heart failure with edema 
formation The first case has had a high degree of cyanosis for years dur- 
ing which time her auricles have been fibnllating We know from Kerk- 
hof’s ® measurements tliat cases of mitral stenosis with auricular fibrillation 
have minute volumes at least no greater than 70 per cent of the normal and 
probably much less even after the heait has been well digitalized The case 
of supposed congenital heart with associated tricuspid insufficiency had 
auricular flutter for many months before these measurements were made 
and we can infer both from this and the degree of cyanosis that there must 
have been at least as much anoxemia present as m the average case of heart 
failure with edema and cyanosis Yet in neither of these cases was edema 
present despite the fact that they were both up and about These two cases, 
as well as the eight cases of table 4, seem definitely to refute the idea that tlie 
degree of anoxemia present in heart failure is sufficient per se to cause edema 
formation In the presence of cyanosis, edema does not occur provided 
the colloid osmotic pressure is 3 oi more mm Hg above the capillary pres- 
sure at the venous end or 11 mm Hg above the venous pressure in the arm 
Peters and other investigators have shown that tlie plasma proteins are 
sometimes reduced m heart disease and in consequence the colloid osmotic 
pressure must be lowered As a rule this lowering of colloid osmotic pres- 
sure IS not great, but it may in rare cases become a prominent factor in edema 
formation Therefore, in all rigorous investigations of edema tendency it 
will be necessary to measure both the colloid osmotic pressure of tlie plasma 
as well as the hydrostatic pressure in the capillaries Colloid osmotic pres- 
sure determinations with the Schade osmometer are more easily and more 
quickly carried out than plasma protein determinations For clinical in- 
vestigations tliey can be carried out in a room in which there are no sudden 
variations in temperature and no air currents The osmometer acts only as a 
thermometer for very short periods of time If tlie measurements are made 
at a room temperature of 20° C , it is necessary to correct the value obtained 
by multiplying by 1 06 in order to get the osmotic pressure at the body tem- 
perature of 37° C The hydrostatic pressure in tlie capillaries is difficult to 
measure and time-consuming But it is not necessary to measure tlie hydro- 
static pressure in the capillaries The pressure at the venous end of the 
capillary is approximately 7 mm Hg higher than the venous pressure as 
measured m the arm vein For all but the most rigorous investigations the 
calculation of the capillary pressure at its venous end from tlie venous pres- 
sure measured in the arm is sufficiently accurate In fact, we can state the 
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rule for edema tendency, where capillary permeability is not qualitatively 
changed and where lymph obstruction is not present, as follows Edema tend- 
ency IS present when the venous pressure measured m the arm vein is not 
more than nine millimeters below the colloid osmotic pressure of the plasma 
Remembering that the probable error of osmotic pressure determinations is 
0 4 mm Hg and that the error m making venous pressure determinations is 
of the order of 1 mm Hg, we should not expect our measurements to fit the 
above rule by better tlian 1-2 mm Hg Considerable experience in applying 
the above rule m this clinic has shown that the observations fit the rule m 
the majority of cases within 1-2 mm Hg 

Conclusions 

1 The cause of edema formation m right heart failure is the rise in 
capillary hydrostatic pressure Anoxemia probably plays no essential part 
in edema formation m right heart failure 

2 A tendency to edema formation develops when tlie hydrostatic pres- 
sure m the venous end of the capillaries rises to within 2 mm or less of the 
colloid osmotic pressure If the patient is up and about, if no precautions 
are taken as to salt and water restriction, and if no diuretics are given, edema 
will develop 

3 If the colloid osmotic pressure is the normal of 22 mm Hg, edema 
tendency is present if the hydrostatic pressure in the venous end of the capil- 
lary IS 20 mm Hg or the venous pressure in the aim vein is 13 mm Hg or 17 
cm H 2 O 

4 A drop in colloid osmotic pressure of 7 mm Hg 01 a rise m capillary 
pressure of 8 mm Hg produces approximately the same edema tendency 

5 Edema tendency is present when the colloid osmotic pressure is not 
more than 9 mm Hg higher than the venous pressure m the arm 
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INFLUENZA* 

By Frank L Horsfall, Jr , M D , New York, N Y 

Investigations of influenza have been beset with serious difficulties 
since first tliey were begun Acute upper respiratory diseases tend to re- 
semble each other very closely and, as is well known, their classification on 
clinical grounds has not been very successful One of the cliief difficulties is 
the lack of definite objective signs, except for fever and minor alterations in 
the appearance of tlie mucosa of the upper respiratory tract Unfortunately, 
there is no sharp line between the symptomatology of a severe common cold, 
sporadic grippe, and influenza The manifestations of these symptom- 
complexes shade imperceptibly one into another, and the difficulties of 
classifying individual cases as examples of any one of these varieties of acute 
respiratory diseases are often insurmountable Various attempts ® 
have been made to establish clinical criteria upon which a diagnosis of in- 
fluenza might be based, but even among cases in whicli the etiology of the 
disease was determined no pathognomonic signs or symptoms were dis- 
covered Almost the only cliaractenstic which serves partially to distinguish 
influenza from other acute respiratory diseases is a tendency toward epi- 
demicity However,* since epidemics of influenza usually tend to occur at 
periods when there are also marked increases in the incidence of the other 
conditions mentioned, even this cliaractenstic loses much of its significance 

An even greater handicap which confronts the student of influenza is the 
lack of a suitable experimental animal At the present time ferrets and 
hamsters are the only known speaes sufficiently susceptible to infection by 
the human viruses to be useful But neither of these species develops a dis- 
ease which simulates closely tliat observed in human beings The hamster 
fails to show any visible manifestations of infection, and the fact tliat in- 
fection by either of the two known influenza viruses has occurred can be 
demonstrated only by serological test ® The ferret may develop fever and 
show certain suggestive symptoms, but these have been found to be very un- 
reliable indicators of the presence of infection by human influenza viruses,* 
and consequently with this species it is also necessary to carry out neutraliza- 
tion tests if accurate information is to be obtained Although ferrets have 
been very valuable in studies on the etiology of influenza and their use was 
directly responsible for the initial discovery of influenza viruses, work with 
tliem is difficult, laborious, and expensive These animals are so susceptible 
to distemper that a special isolation technic is essential if months of work are 
not to be rendered futile by an outbreak of tins extremely infectious disease 
For reasons which are not understood, it has become increasingly difficult 

*Read at the Boston meeting of the American College of Physicians, April 25, 1941 

From the Laboratories of the International Healtli Division of The Rockefeller Foiinda- 
tion, New York 
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to recover virus by the use of ferrets from the throats of patients who were 
shown by serological tests to have influenza A ° This suggests either that 
ferrets are not particularly susceptible to the human virus or that too small 
quantities of the virus were present in the specimens studied Whatever 
the explanation, it is obvious that epidemiological studies based on the re- 
covery of virus from cases of influenza can have at the present time but 
limited value 

Mice are not susceptible to human influenza viruses Viruses which 
become established in this species must first go through a long series of 
passages before any evidence of infection is produced Whether or not 
significant modifications in tlie virus are induced by this process is unknown 
It seems entirely possible, however, that tins long process of adaptation may 
alter other characteristics besides species pathogenicity It may be of im- 
portance to keep this possibility m mind in attempting to interpret results 
obtained with so-called mouse-adapted strains 

Despite these serious limitations to investigation of influenza, a con- 
siderable body of data relating to this illness has been amassed, and it is now 
known that the epidemic disease may be due to any one of at least three in- 
fectious agents Two of the causes of influenza have been discovered and 
are known to be viruses The first, now spoken of as influenza A virus, 
was described by Smith, Andrewes, and Laidlaw^ in 1933 The second, 
termed influenza B virus, was described independently and almost simul- 
taneously by Magill® and Francis® in 1940 Altliough no other causal 
agent has as yet been discovered, the evidence that at least a third agent exists 
IS equally as good as that upon which are based the causal relationships of 
the two known viruses During the past year, of more than 850 cases of 
influenza studied in our laboratory, approximately 30 per cent showed no 
evidence of infection by either influenza A or influenza B virus and remain, 
therefore, of unknown cause 

Unfortunately, epidemics of influenza do not seem to be homogeneous as 
regards the cause of individual cases In a recent study of outbreaks of the 
disease in 15 institutions, we found no instance in which evidence could be 
obtained that all cases studied were due to the same infectious agent In 
some institutional epidemics studies of throat washings and sera indicated 
that at least three etiological varieties of influenza were present simultane- 
ousl}, while in most institutional outbreaks similar data suggested that at 
least two distinct kinds of the disease occurred concurrently Consequently, 
it seems reasonable at the present time to think that any case in a given epi- 
demic nia} be caused by one of at least three different infectious agents 

One of the most important problems in influenza is immunity to the dis- 
ease Since the lherap> of almost all Mrus diseases is disappointing at best, 
and ‘?incc so far no theiapeutic agents which significantly modify the course 
of influenza ha\c been disco\ered, it is probable that the most hopeful pro- 
cedure for the control of this disca«;c lies in induced immunity to it The 
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fact that the clinical syndrome called influenza includes a number of distinct 
etiological entities makes it impossible to discuss immunity to these diseases 
collectively, since it is not yet known that what is thought to apply to influenza 
A will also be applicable to influenza B or to the influenzas of unknown cause 
For quite obvious reasons it is not feasible to determine whether a given 
individual is immune or susceptible to influenza A directly However, it is 
possible to measure with considerable accuracy the quantity of circulating 
antibodies against mouse-adapted influenza A virus possessed by different in- 
dividuals This has been done under carefully standardized conditions in 
over 1300 apparently normal peisons residing in areas in which epidemics 
of influenza had not occurred for at least two years It was found that there 
were very wide differences in the amount of antibody present in the sera 
of certain individuals (10) The great majority, over 95 per cent, of adults 
possessed measurable quantities of antibodies against the virus, but whereas 
approximately 20 per cent had very small quantities, another 20 per cent had 
large amounts, and the remaining 60 per cent were distributed m the various 
antibody ranges between these two extremes 

The marked differences between tlie quantities of antibodies against in- 
fluenza A virus possessed by various normal individuals remained of merely 
academic interest until it was found that they actually were one expression 
of relative immunity to the disease itself In more than 200 individuals 
who contracted proved influenza A a study was made of the serum antibody 
levels either prior to tlie onset of the disease or m the first days of the illness 
before it was likely that additional antibodies would be pi oduced 

A comparison between these results and those obtained in normal in- 
dividuals has shown that considerably more cages of influenza A occurred 
in persons with tlie lowest antibody levels than were to be expected on the 
basis of tlie distribution of antibody levels among normal human beings 
This suggested that persons with low levels of antibodies against the virus 
were relatively susceptible to influenza A Conversely, fewer cases of the 
disease occurred in persons with high antibody levels than would have been 
anticipated on tlie same basis This suggested that individuals with high 
antibody levels were relatively immune to influenza A It is of importance 
to point out tliat no critical antibody level was found which assured complete 
immunity against the disease in any individual case and that a few individuals 
in tlie highest antibody range were found to have contracted influenza A 
The evidence that there was a definite correlation between high antibody 
levels against influenza A virus and relative immunity to the disease itself 
was of considerable importance since it afforded a rational basis upon which 
to attempt prophylactic immunization against influenza A It seemed prob- 
able that if It were possible to increase antibodies against the virus to suf- 
ficiently high levels in a given population, the incidence of influenza m an 
epidemic might tliereby be reduced 

An attack of influenza A tends to increase antibodies against the virus 
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markedly during convalescence This fact is utilized m establishing an 
etiological diagnosis by laboratory tests Unfortunately, the high anti- 
body levels achieved during convalescence do not persist indefinitely, but 
rather rapidly decrease with time On the basis of antibody studies carried 
out at successive intervals after the disease, it seems probable that one attack 
of influenza A did not result m an enduring immunity and that at least 60 
per cent of the cases studied could have been reinfected by the same virus 
witliin one year of their illness This deduction has not yet been verified 
directly since so far there has been no opportunity to study two attacks of 
influenza A in the same individual If, as seems likely, tlie disease itself 
does not confer lasting immunity, it is highly improbable that any artificially 
induced immunity would possess any more durable quality 

It has been shown that the parenteral injection of active or inacti- 
vated influenza A virus stimulated the production of increased quantities of 
specific antibodies although no clinical illness was produced This fact has 
been utilized as a basis for attempts at prophylaxis against the disease Va- 
rious kinds of vaccines have been used, and groups of vaccinated and control 
individuals have been followed through epidemics of influenza The results 
have been contradictory m tliat while some investigators found reduc- 
tions in the incidence of clinical influenza among vaccinated persons, 
others " observed no significant diminution in the frequency of tlie disease 
following vaccination 

Recently a vaccine, somewhat different from those previously tried 
against influenza A, was developed This vaccine was prepared from 
chick embryos inoculated with both influenza A virus and the X strain of 
canine distemper virus Earlier experiments had demonstrated that a com- 
plex vaccine of this kind was very effective m immunizing ferrets against 
experimental influenza A After it was found that the complex vaccine 
stimulated the production of considerably more antibodies against influenza 
A virus than any of the other vaccines tested in human beings,^® an effort 
was made to determine whether this vaccine would actually produce any sig- 
nificant degree of immunity against the disease itself 

Large groups of persons in various institutions m different parts of this 
country were given a single subcutaneous injection of the complex vaccine 
during last fall Somewhat larger groups in the same institutions were 
left as uiu accinatcd controls Four months after the vaccine had been given, 
outbreaks of influenza occurred in a number of these institutions Because 
It had been found that the etiologj' of influenza was diverse and since tlie 
\accinc was directed only against influenza A, it was considered essential to 
determine bj laboratory tests the ctiologj^ of as many cases as possible in 
both the control and the \ accinatcd groups Without the information gained 
b> tins c\'tcnsi\c study it seemed impossible to make any accurate assessment 
of the possible efficacy of the \accinc as a prophylactic agent against influ- 
A. 
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Almost all of the laboiatory studies on throat washings and sera obtained 
from cases in these outbreaks have been completed It was found that there 
were wide differences in the proportion of cases of influenza in the control 
groups which showed evidence of having been infected by influenza A virus 
m various institutions For example, in one institution only 53 pei cent 
of the clinical cases were of tins variety, while m another 92 per cent of the 
cases were caused by this virus Although lots of vaccine of approximately 
equal antigenic potency were used in each of these institutions, theie was 
considerable variation in the lesults observed in various institutions In 
one institution there was no difference between the incidence of influenza A 
in the control and vaccinated groups In all the other institutions studied, 
however, the incidence of tins disease was somewhat lower among vaccinated 
persons than among control individuals These i eductions ranged from a 
30 per cent to a 90 per cent decrease in the occurrence of influenza A when 
compared with the incidence of the same disease among the controls Con- 
sidered collectively, it was found tliat influenza A had occurred in about 6 
per cent of the control individuals and in about 3 per cent of tlie vaccinated 
individuals of these institutions This indicates that a decrease of approxi- 
mately 50 per cent in the incidence of the disease was observed among the 
vaccinated groups 

Obviously these results do not indicate that a satisfactory and trust- 
Avorthy immunizing agent against influenza A has been found On the 
other hand, tlie reduction in incidence observed is not negligible and sug- 
gests that at least a step, however small, has been made in the direction of 
die eventual control of this disease Furthermore, the results obtained tend 
to confirm the available evidence concerning the relationship between high 
antibody levels and relative immunity to influenza A and therefore may serve 
to point the way toward more effective prophylaxis It seems possible that 
should a vaccine of considerably greater potency become available and should 
this improved vaccine increase specific antibodies to even higher levels, some- 
what more striking reductions in the incidence of influenza A might be ex- 
pected to result from its administration Altliough these are intriguing 
problems for the future, it should be emphasized again that influenza A is 
merely one etiological variety of influenza Until such a time as those other 
unknown causes of the disease are discovered, it will hardly be possible to 
develop satisfactory prophylactic measures against epidemics of influenza as 
such 
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THE PRINCIPLES UNDERLYING THE TREATMENT 
OF CARDIOVASCULAR SYPHILIS * 

By U J Wile, M D , F A C P , Aim Arboi, Michigan 

From the first therapeutic efforts to effect cure to the present moment, 
the treatment of syphilis has been in a state of perpetual flux The turnover 
in the treatment formulae is so rapid that almost every decade sees new 
methods, newer drugs, superseding those hailed as the last word and the 
accepted dicta of the preceding like period 

Biological, patliological and bacteriological studies of the past quarter 
century have led to a much broader concept of the pathology of syphilis and 
have projected into its clinical aspects many systemic syndromes previously 
believed to be of other etiology These numerous entities affecting the 
osseous, the gastrointestinal, but more particularly, however, the neurological 
and cardio-vascular systems, have diversified and influenced the various 
accepted tieatment formulae 

For early syphilis in its septic period, and for the many-sided cutaneous 
and mucous membrane lesions and relapses we may with few qualifications 
accept standard treatment formulae When, however, we approach the field 
of late syphilitic sequelae, particularly those affecting such vital structures as 
the viscera and the nervous system, standardized treatment must be modified 
or even replaced by therapeutic efforts directed to the particular system in- 
volved and the degree of involvement present 

The therapeutic approach to system syphilis is further modified by tlie 
immediate type of the pathologic changes present Late syphilitic disease 
wherever found is characterized by two distinct types of lesions, either one of 
which, or both, may be present First are such lesions as isolated gummas 
and diffuse syphilomatous processes accessible and amenable to therapeutic 
agents Lesions of this type may exist in various structuies, frequently 
silent, and even when extensive they may exist without causing any appre- 
ciable dysfunction of the affected organ Of greater importance are the 
mechanical defects resulting from such lesions, and the replacement of nor- 
mal and diseased tissues by fibrosis, calcification and otlier degenerative 
changes Lesions of this type are not only uninfluenced favorably by treat- 
ment, but because of the weakened structures involved and the toxicity of 
the drugs used, treatment may make them distinctly worse 

In no structure of the body is this better exemplified than in the cardio- 
vascular system Wliere late syphilis has affected the heart and great blood 
vessels, one is faced not only with the necessity for a careful evaluation of the 
type of lesion present and the choice of a kind and the amount of drug in- 

* Read at tlie Boston meeting of the American College of Phj sicians, April 25, 1941 
Studies and contributions from the Department of Dermatology and Sjphilologj, Uni- 
versity of Michigan Medical School, Ann Arbor, Michigan 
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dicated, but very frequently one may have to decide that no treatment of a 
specific nature is indicated 

An experience of over 30 years with a laige number of the variegated 
types of cardio- vascular syphilitic disease, and stimulated more by earlier 
mistakes than by successful procedures, I have come to tlie firm belief that 
one cannot postulate definitely as to the management of this large group as a 
whole but, guided by certain underlying principles, eacli case from its 
therapeutic and prognostic outlook, must be regarded as an individual prob- 
lem A definite plan, therefore, of treatment for the syphilitic heart and 
aorta cannot be axiomatically laid down 

The need for individualization and careful appiaisal of each case is at 
once evident if we review briefly the factors which must be considered Of 
almost equal weight m this respect are such data as the age of the patient, the 
duration of the infection, the background of previous treatment or its ab- 
sence, the type of tlie lesion present, the existence or preexistence of decom- 
pensation or failure 

While we are considering, for tlie most part, the treatment of the late 
cardiovasctilai sequelae, attention should be drawn to the fact that in rare 
instances involvement of a more or less serious nature may occur precociously 
as a manifestation of the earlier period Cases of this kind represent a 
small, little recognized, and relatnely unimpoitant group In a very small 
number of personal observations I have seen arrhythmia, tachycardia, heart 
block and sudden attacks of syncope in the exanthematous pei lod of the dis- 
ease which would seem to have indicated early involvement of the myocar- 
dium Sudden deatli from heait failure has been recoided in a small num- 
ber of such cases It would seem not unlikely that involvement of this type 
may be the lesult of spirochetal invasion in structures previously damaged 
from other causes From the few cases of this type observed, no especial 
treatment appears to be indicated and the therapeutic response to general 
sjstemic measuies as laid down for early syphilis, plus bed rest, has been 
“^at IS factory 

The laige group of cases of syphilitic cardiovasculai disease may be 
scpaiated into four distinct groups for special consideration First cases 
^\lth signs and no sjmptoms which have had previous energetic treatment 
directed to their constitutional infection Second cases in which treatment 
has been energetic early, but in winch definite cai dio-vascular dysfunction 
exists Thud' cases vith signs and no symptoms in v\hich inadequate or no 
previous treatment has been given Lastly cases with both signs and symp- 
toms m winch the treatment has been absent or inadequate To these foui 
groups, a fifth may be added in which symptomatic and asymptomatic cardio- 
va-^cular disease exists with other predominant visccropathies 

In the first group, many of whom represent people in late life with fully 
coniptusatcd le^^ions, the phvMCian is frequently justified, even in the presence 
of ccrological evidence and physical signs, to withhold all treatment 7’he 
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majority of such cases are those of well compensated aortic regurgitation and 
also included m them are a few cases of subclmical aortitis and diffuse aortic 
dilatation I have seen many such cases m people of advanced years end- 
lessly and vainly treated m a futile effort to reverse a positive blood test In 
this type the continuous barrage of heavy metals and particularly of arsphe- 
namines, may do more harm than good Such overtreatment indicates a 
failure properly to evaluate and appraise the individual factors present 

In the second group, those who have been energetically treated before the 
onset of clinical cardio-vascular disease, I would go even further and state 
ratlier categorically that during the stage of decompensation or failure, such 
cases should seldom, if ever, receive treatment directed to their syphilitic 
infection The immediate problem in tliese cases is not tlie treatment of 
active syphilomata, but is one of heait failure, the result of degenerative 
changes whicli cannot be appreciably influenced by treatment directed to the 
old sjrphihs 

The most favorable cases from the standpoint of therapeutic response 
following judicious anti-syphilitic tieatment, are those included in group 
three in which cardiovascular disease exists with signs and no symptoms and 
m whose background there has been inadequate, or no treatment To what 
extent the degenerative changes in these cases are inhibited or slowed down 
by treatment, to keep the lesions asymptomatic, is difficult to determine No 
one, however, who has seen such cases m large numbers can fail to be im- 
pressed by the fact that many remain stationary, their physical signs 
remaining constant or even occasionally changing for the better Dysfunc- 
tion and failure in such cases seem definitely postponed The benefit derived 
by sucli patients from a non-intensive, but continuous, form of treatment 
must be due in part to the absorption of syphilitic residua in other parts of 
the body than m the circulatory system, as well as from the effects of the 
treatment upon syphilitic residua in the appreciably affected organs The 
presence and persistence of syphilitic foci remote from the heart must be 
recognized as a contributory factor in tlie ultimate failure in untreated cases 

In the fourth group, which includes those cases which have been inade- 
quately treated early and in which definite cardiac dysfunction exists, the 
physician is faced with a very delicate tlierapeutic problem As in the second 
group, such cases should seldom, if ever, be treated for syphilis during the 
stage of their decompensation When, however, compensation has been re- 
stored, following rest and measures directed toward the immediate mechani- 
cal defect, judicious treatment on conservative lines is occasionally of un- 
usual benefit Here again such beneficial effect must be ascribed m part to 
the response of the remote syphilitic lesions in other parts of the body With 
regard to the specific remedies to be employed, I believe the arsphenainines, 
generally speaking, have little or no place in the treatment of cardio-vascular 
disease Occasional cases may be markedly benefited when small doses of 
these drugs are combined with the heavy metals and the iodides I am 
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quite convinced, however, that a plan of treatment, based upon the heavy 
metals together with rest and iodides, has resulted m an equally large number 
of successfully treated cases with fewer unhappy results than occur with tlie 
arsphenammes A series of unfortunate experiences m which I had seen 
the intensive use of the arsphenamme actually produce dysfunction and not 
infrequently death, leads me to advise against them m cardio-vascular syphilis 
However, with the introduction of tryparsamide and its suggested use m 
neuro-S 3 q)hihtic disease, I was early convinced of its singular beneficial effect 
m certain cases of cardio-vascular s)q)hilis, especially in occasional early 
aortitis and early aortic dilatation Although this drug has failed to pro- 
duce all of the expected happy results in neuro-syphihtic disease for which it 
was intended, it seems to have an extraordinary tonic effect and its judicious 
use is occasionally attended with a remarkable improvement m color, strength 
and weight, so that it merits consideration together with the heavy metals 
where treatment is indicated 


Summary 

1 The fundamental principles governing the treatment of cardio-vascu- 
lar syphilis embrace the careful appraisal of each case with regard to the 
therapeutic response which might reasonably be expected from the type of 
lesion present 

2 Cases m which failure is present should receive treatment no different 
from that given heart failure from other causes 

3 Cases most favorably influenced by anti-syphilitic treatment are those 
in which physical signs exist witliout symptoms, and in which there has been 
little or no previous anti-syphilitic therapy 

4 Asymptomatic cases m wliicli treatment diiected toward syphilis has 
been energetic in earlier years, may often be singled out as patients who need 
no treatment whatever 

5 The beneficial effects of anti-syphilitic treatment upon cardio-vas- 
cular syphilis are in a measure the result of the treatment with the drugs of 
choice upon subclinical syphilitic lesions in parts of the body remote from 
the heart itself 

6 Intensive treatment, such as is gi\en m early syphilis, is seldom in- 
dicated in the late cardio-vascular sequelae Although beneficial i esults may 
lie noticed with conservative arsphenamme therapy, the heavy metals, gen- 
cr.illy speaking, arc considered safer and productive of equally satisfactorj' 
therapeutic response 



HYPERTENSIVE HEART DISEASE OF 10 TO 20 
YEARS’ DURATION; REPORT OF 11 CASES* 

By Nathan Flaxman, M D , Chicago, Illinois 

It has gradually become recognized that many persons with heart dis- 
ease may live long and active lives ^ This seems to apply especially to cases 
of coionary artery and hypertensive heart disease Isolated long-lived 
cases of the former etiology have been reported from time to time, but onty 
one article, tliat of Janeway,® mentions many long-lived hypertensive patients 
In this classic treatise on hypertensive heart disease, Janeway® included 51 
patients living more than 10 years from the onset of tlie first important symp- 
toms Both Riesman * and Fahr ® stressed the fact that the life expectancy 
in hypertension is much longer than most physicians are accustomed to 
believe 

In a previous study on the course of hypertensive heart disease ® it was 
noted that a significant number of patients, although very small in com- 
parison witli the remainder, had lived or were living five to 20 years after 
the appearance of the first symptom, and a lesser group had lived or are 
living five to eight years after the occurrence of congestive heart failure 
In another study ^ the story of a known hypertensive of 22 years’ duration 
was cited ; this man had become decompensated four years previously and at 
this writing has had hypertensive heart disease over 26 years 

Table I 


Duration of Hypertensive Heart Disease 


Years 

No 

% 

10 

2 

18 2 

11 

1 

9 1 

12 

4 

36 3 

IS 

1 

91 

16 

1 

91 

19 

1 

9 1 

20 

1 

9 1 

Average — ^13 7 years 


Recent optimistic repoits on tire lesults obtained with so-called specific 
surgical treatment for essential hypertension have failed to take into account 
the fact tliat some hjpei tensive patients live many years witlrout such opera- 
tions To emphasize this fact, the present report includes the case histones 
of 11 patients with hypertensive heart disease who lived 10 to 20 years 
(average 13 7 years) after the onset of cardiac symptoms (table 1) In 
most instances the exact duration of tlie high blood pressure was not known, 

* Received for publication April S, 1941 , ^ i 
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however, it may be assumed that in all cases the hypertension was present 
before failure of the hypertrophied heart occurred There were five males 
and six females whose ages varied from 25 to 70 years (table 2) Five had 
regular sinus rhythm, four had auricular fibrillation, the tenth had a bundle 


Table II 

Age Groups at the Onset 


Ages 

No 

% 

25-31 

1 

91 

31-40 

3 

27 3 

41-50 

2 

18 2 

51-60 

3 

27 3 

61-70 

2 

18 2 

Totals 

11 

100 0 


branch block, and the eleventh had multiple ventricular extrasystoles Ap- 
parently neither the cardiac rhytlim nor the age group had any particular in- 
fluence on the longevity of these hypertensive patients 


Table III 
Age Groups at Death 


Ages 

No 

% 

41-50 

2 

18 1 

51-60 

3 

27 3 

61-70 

3 

27 3 

71-76 

3 

27 3 

Totals 

11 

100 0 


Case Reports 

Case 1 S K , a housewife, first learned that she had high blood pressure at the 
age of 56 When she was 62 she began to have increasing djspnea During the 
prc-cardiac stage her blood pressure -vaiied from 220 nun Hg systolic and 160 nini 
diastolic to 160 nun s>stolic and 110 nun diastolic The transverse cardiac diametei 
gradual!} increased from 12 to 17 cm She took digitalis, as prescribed for the left 
^cnlrIcuiar failure, did light housew'ork onK, and got along very nicely for many 
\cars Eight \cars later, at the age of 70, congesti\e hcait failure and auriculai 
fibrillation appeared The blood pressure dropped to 140 mm Hg systolic and 90 mm 
diastolic She died at the age of 72 with generalized anasarca An autopsy revealed 
eccentric hypertroph} of the heart, which weighed 570 grams, cardiac cirihosis, 
marked passi\c congestion and a ‘lugar-coated spleen, Indrothorax, ascites, and pas- 
su c congestion of the kidne\, stomacli, and intestines 

A known hypertensive of 16 years’ duration, this woman lived 10 > ears’ 
after the onset of cardiac failure 

Case 2 J K, a white male retired In the depression of the last dtcadt, coni- 
pkiintd of nnrkcrl dyspnea at the age of 64 Physical c''anunation reyealed a blood 
prcf-arc of 220 mm Hg systolic and 120 mm diastolic, and a transyerse measurement 
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o£ IS cm Crepitant rales were present at the bases of both lungs He responded 
well to digitalis, limited his activity, and went along fairly well for the next 10 years 
Whenever he discontinued the digitalis, dyspnea returned and became a prominent 
symptom At the age of 74 he developed a rapid auricular fibrillation whicli pre- 
cipitated severe congestive heart failure He died two days after the onset of the 
arrhythmia An autopsy revealed eccentric hypertrophy of the heart, which weighed 
625 grams, arterio- and arteriolosclerosis of the kidneys with multiple cyst formation, 
edema and emphysema of the lungs, chronic passive congestion of the liver, spleen, 
and intestines, hydrothorax and ascites, and edema of the lower extremities 

Although his high blood pressuie was not discovered until he entered the 
cardiac stage, the hypertension was of much longer duration He was for- 
tunate enough to live 10 years after the onset of left ventricular failure 
simply by taking digitalis and limiting his activity 

Case 3 M S , a housewife, complained of dyspnea at the age of 52 years On 
physical examination a blood pressure of 190 mm Hg systolic and 130 mm diastolic 
was noted The transverse cardiac measurement was 14 cm , and moist rales were 
present at tlie bases of both lungs The liver was 4 cm below the costal margin and 
tender on palpation An electrocardiogram showed a rate of 100/min and graphic 
signs of bundle brancli block She was digitalized and responded nicely In the next 
10 years she developed signs and symptoms of congestive heart failure at various 
times, but eadi tune responded to renewed digitalis therapy Repeated electrocardio- 
grams showed a persistent bundle branch block Finally at the age of 63 severe con- 
gestive heart failure developed, the blood pressure remained at 170 mm Hg systolic and 
110 mm diastolic, the heart reached a size of 21 cm, and she died within three 
months Eleven years after the first cardiac decompensation death occurred due to 
congestive heart failure 

Bundle branch block, graphically noted m this case of hypertensive heart 
disease, occurs m about 55 per cent of all cases ® It has no definite diag- 
nostic or prognostic significance in hypertensive patients The prognosis is 
tliat of the underlying heart condition, particularly in relation to the occur- 
rence of congestive heart failure The important cause of death m hyper- 
tensive patients with bundle branch block is congestive heart failure 

Case 4 C C, a door-to-door salesman, complained of dyspnea and swelling of 
the ankles at the age of 55 years He was a known hypertensive of two years’ dura- 
tion On physical examination his blood pressure was 200 mm Hg systolic and 130 
mm diastolic and the transverse cardiac measurement was 16 cm There were im- 
paired resonance and moist rales at the bases of botli lungs, and the liver was 3 cm 
below the costal margin and tender For the next 10 jears he slowly pursued his 
occupation, took digitalis regularly, but continued to have dyspnea on and off at 
various times Repeated electrocardiograms in later jears showed oiilj' a left axis 
deviation, except when multifocal ventricular extrasystoles appeared At the age of 
65 auricular fibrillation occurred and he was forced to discontinue work Edema in- 
ci eased, he became bedridden, and died at tlie age of 67 of congestive heart failure 

A known hypertensive at the age of S3, this man had the first cardiac 
symptoms and signs at the age of 55 Twelve years after tlie onset of 
definite heart involvement he died of congestive heart failure 
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Case 5. G. G, a white male continually unemployed by choice ratliei than by 
circumstances, was first found to have high blood pressure and an enlarged heart with 
auricular fibrillation when he complained of severe dyspnea after a heavy drinking 
bout at the age of 35 years His blood pressure was 170 mm Hg systolic and 104 
mm diastolic and the transverse cardiac measurement was 15 cm Moist rales were 
present at the base of the right lung On bed rest and treatment with digitalis the 
symptoms and the auricular fibrillation disappeared During the next 10 years he 
complained of dyspnea on and oif, depending on his omission of digitalis and degree 
of activity, the latter being limited except for occasional sprees The heart size did 
not increase, and the blood piessure ranged between 190 mm Hg systolic and 120 mm 
diastolic and 160 mm sj^stolic and 100 diastolic Digitalis would relieve the symp- 
toms until tlie next time At the age of 45 he again developed auricular fibrillation 
which persisted until his death two years latei 

Here was a young man who had been an alcoholic for 10 years when he 
became acutely short of breath after a heavy spree at the age of 35 In 
spite of continued alcoholism he maintained good compensation with digi- 
talis for 10 years He died of congestive heart failure at the age of 47, 
twelve years after the onset of the first cardiac symptom 

Case 6 R E , a housewife, had a hysterectomy for bleeding uterine fibroids at 
the age of 39 years At the time of the operation she was a known hypertensive with 
the common psychic complaints of headache, dizziness, etc Previous to surgery her 
blood pressure was 220 mm Hg systolic and 160 mm diastolic, and after the operation 
all her symptoms disappeared and the blood pressure decreased to 160 mm Hg systolic 
and 90 mm diastolic Within a few months after the hysterectomy her blood pres- 
sure rose to the pre-operative level and she complained of dyspnea The transverse 
cardiac measurement increased from 11 to 16 cm Impaired resonance and moist 
rales were present at the bases of both lungs The liver extended 4 cm below the 
costal margin and was tendei There was moderate edema of the lowei extremities 
An electrocardiogram revealed a rate of 102, left axis deviation, and negative T-waves 
in Leads I and II She responded to digitalis and took it regularly Her activity 
was limited After 10 years of fair compensation she began to have congestive heart 
failure regardless of medication Twelve yeais after the onset of the hypertensive 
heart failure she developed a severe generalized anasarca, lingeied five months in bed, 
and died at the age of 51 of congestive heart failure 

This was a comparatively young hypertensive who obtained complete 
s}Tiiptomatic relief and a reduction of blood pressure fiom a nonspecific 
surgical (hysterectomy) measure " Within a few months after the opera- 
tion the blood pressure reached its original level and dyspnea appeared 
Ho^\e^er, she remained in fair condition for 10 years aher the onset of 
cardiac manifestations and died of congestive heart failure 

Ca^c 7 J II , a card sharp nas first examined at the age of 47 He was a 
1 ntiwn h\ pertensn e vith a blood pressure of 180 mm Ilg s\siohc and 110 mm 
diastolic, and a trans\erse cardiac measurement of 16 cm There weie moist r.Ilcs at 
the bases of both lungs, and the Iner ^\as 3 cm below the costal margin and tendei 
The electrocardiogram rc\caled a rate of 150 and left axis delation He was digi- 
talized and became compensated 'withm a week During the next 10 years he was 
hospitalized 10 times during attacks of auncular fibrillation with congestive heart 
failure, and rtsj>ornled to treatment during each attack The blood pressure varied 
between 125 mm Hg ssstolic and 100 mm diastolic and 100 mm s>stohc and 80 mm 
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ditistohc duiing these attacks At the age of 58 he developed a persistent auricular 
fibrillation, his congestive heart failure gradually became more marked and he died 
at the age of 59, twelve years after the onset 

This hypertensive male was seen once a year He traveled about the 
country and returned to Chicago only when the symptoms became unman- 
ageable, and had to be hospitalized Altliough he always denied taking any 
digitalis while on the road, it was apparent each time that some of the drug 
had been taken in the intervals between the attacks of auricular fibrillation 
each year On each occasion that he had to be hospitalized, it was for a 
longer period of time than m the preceding year, until the congestive heart 
failure no longer responded 

Case S L R , a housewife, was found to have high blood pressure and a trans- 
verse cardiac diameter of 13 cm when she complained of moderate dyspnea at the 
age of 61 The second aortic heart sound was markedly accentuated, and the liver 
was 2 cm below the costal margin and tender As directed, she limited her house- 
work and took digitalis She was dyspneic at various times during the next IS 
- years, but took the digitalis regularly During this period her blood pressure ranged 
from 240 mm Hg systolic and 130 mm diastolic to 170 mm systolic and 90 mm 
diastolic. Her electrocardiogram showed a marked left axis deviation and negative 
T-waves in Leads I and II At the age of 76, fifteen years after the onset of cardiac 
symptoms, she developed an acute coronary occlusion which was the cause of death 
witlnn a week of its onset 

This hypertensive woman went along for 15 years after the first cardiac 
symptoms were noted and she lived long enough to develop gross arterio- 
sclerotic changes ^ 

Case 9 M W, a housewife, complained of dyspnea and palpitation at the age 
of 50 years On physical examination she was found to have a blood pressure of 200 
mm Hg systolic and 140 mm diastolic, a transverse cardiac measurement of 15 cm, 
and auricular fibrillation Moist rales were present at tlie bases of both lungs, and 
the liver was 4 cm below the costal margin and tender On digitalis the auricular 
fibrillation disappeared and she became compensated Later electrocardiograms 
showed the QRS complexes to be widened, notched and slurred During the next 
15 years she continued to have dyspnea at various times, but always responded to rest 
and digitalis Her activity was always limited Finally at the age of 66 congestive 
heart failure re-appeared, and tliree weeks before her death a left hemiplegia occurred 
The blood pressure dropped to 130 mm Hg systolic and 70 mm diastolic, the trans- 
verse cardiac measurement was 21 cm, and auricular fibrillation was present 
Death was due to a second cerebral embolus 

Sixteen years after the first cardiac manifestations appeared, this hyper- 
tensive woman died of cerebral emboli Her first symptoms were accom- 
panied by auricular fibrillation and this did not occur again until 16 years 
later at tlie age of 66 

Case 10 N B , a housewife, complained of dyspnea at the age of 25 It was 
discovered that she had definite high blood pressure but tliere was no cardiac enlarge- 
ment During die next 19 years she complained of dyspnea and developed moderate 
edema of the ankles at various periods, but ahvays responded to digitalis Her great- 
est activity was light housework She visited every out-patient clinic m Chicago 
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many tunes, but she was never hospitalized until five days before her deatli Four or 
five successive generations of dispensary physicians worked hei up completely, usually 
from a kidney standpoint Throughout this entire period hei cardiac rhytlim re- 
mained regular, and the blood pressure varied from 210 mm Hg s3'Stolic and 120 mm 
diastolic to 170 mm systolic and 110 mm diastolic The transverse cardiac measure- 
ment increased from 9 to 20 cm over a period of years Finally at the age of 44, 
nineteen years after the onset, she developed congestive heart failure witli generalized 
anasarca and died in the Cook County Hospital five days after tins occurred An 
autopsy revealed a marked eccentric hypertrophy of the heart, which weighed 520 
grams, mural thrombi in tlie appendage of the right auricle, passive congestion of the 
liver, spleen, and lungs, bilateral hydrotliorax, arteriosclerotic gianulation of the kid- 
neys, and moderate atherosclerosis of the aorta 

In spite of the pooi prognosis generally given a 25 year old hypertensive 
patient, and especially one with cardiac S 3 nnptoms, this woman went along 
for 19 years The arteriosclerotic granulation of the kidneys, which were 
shrunlcen considerably in size, attest to the long duration Had tins patient 
been subjected to any type of surgery for the lowering of blood pressure, the 
result undoubtedly would have been considered magnificent Even witliout 
surgery she lived 19 years after the hypertension was discovered 

Case 11 G C , a laborer, complained of severe precordial pain and dyspnea at 
the age of 34 j'ears, at which time it was noted that he had high blood pressure He 
nas told that it ivas an attack of “acute indigestion" However, liis symptoms 
persisted He worked occasionally, when there was work to be had, but otherwise sat 
around, smoked his pipe, and lived at peace with his neighbors Foi the next 20 yeai s, 
until his death, he continued to complain of the same symptoms The blood pressure 
varied from 210 mm Hg systolic and 140 nim diastolic to 170 mm systolic and 100 
mm diastolic, and the largest transverse cardiac measurement was 18 cm At the 
age of 49 he had a severe attack of epigastric pain with dyspnea This was diagnosed 
as coronary thrombosis and he was kept on absolute bed rest for six weeks After 
recovery, for the last five years of his life, he complained of dyspnea, precordial, and 
epigastric pain, and he was unable to work At the age of 54, during an attack of 
acute left ventricular failure,’-® he suffered a fresh coronary occlusion and expired 
A.n autopsy revealed a recent and an ancient tlirombosis of the descending branch of 
the left coronary artery, an ancient organized and calcified infarct in the wall of the 
left ventricle, an extensive mural thrombus m the cavity of the left ventricle, eccentric 
lupertrophy of the heart which weighed 890 grams, multiple ancient and recent in- 
farcts in the spleen and kidneys, liquefaction necrosis of an infarct in the spleen, 
moderate atherosclerosis of the pulmonarv arteries, and fibrous obliteration of the 
pericardial sac 

Although this case was on a hjpertcnsive and coronar}’^ basts, it is in- 
cluded because the coexistence of the two conditions is a common experience 
The symptoms were mainly on the coronarj' basis, and the patient had three 
distinct occlusions of the coronar)’ arteries, one at age 34, a second at age 49, 
and the last attack at the age of 54 j'cars In spite of the facts that the pa- 
tient was oiiK 34 at the time of the first attack, that he was a laborer, and that 
he continued at this occupation for 15 j-cars, he lived 20 years after the initial 
attack blit was never entirely free from svmptoms Tlie final coronary oc- 
clusion, which resulted in his death at the age of 54, occurred during an 
attack of acute left ventricular failure on a Inpertensivc basis 
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Comment 

These cases are of special interest from the standpoint of longevity The 
first significant symptoms of cardiac insufficiency occurred 10 to 20 years 
prior to death In most cases the first complaint was dyspnea These pa- 
tients were fortunate enough to escape the unpredictable and uncontrollable 
causes of death in hypertensives for many years About 35 per cent of 
hypertensive patients do not reach the stage of severe congestive heart failure 
They are earned off by the intercurrent causes of death, cerebral hemorrhage, 
coronary thrombosis, and uremia 

There are undoubtedly many examples of longevity with hypertensive 
heart disease which have not been reported Fahr ® cited three cases of long 
duration, stated that he had othei cases, and that he did not believe these 
cases to be very exceptional Riesman * stated that he had had under ob- 
servation a number of hypertensive women who lived many years In a 
series of 269 hypertensive heart patients, Murphy, Woods, and Grill re- 
ported that only two (0 74 per cent) lived 10 years or longer after tlie onset 
of cardiac symptoms Their high mortality may be in part explained by 
tlie fact that the patients were of the type seen in charity institutions 

The mental adjustments to heart disease are of the utmost importance 
Espeaally is this true in hypertensive heart disease’^ Sprague “ made 
special mention of tins, as one of the factors involved m disability In the 
light of the factors he listed, it is of interest to analyze tlie 11 cases from 
that standpoint Physical incapacity, the first factor, was not too great in 
these patients because the congestive failure was controlled by digitalis and 
none had the anginal syndrome The character of the patient’s work, the 
second factor, was important in only two cases Six were housewives, two 
were unemployed, and one was a card-sharp, their work needs no special 
consideration The salesman worked 10 years after his symptoms appeared, 
but he was his own employer and worked only enough to keep going along 
The laborer worked 15 of the 20 years at a highly seasonal occupation, it is 
doubtful whether he worked six months of the year Other considerations 
entered into the reasons why these last two patients continued to work 
Both had no fear of heart disease as an incapacitating or fatal ailment The 
influence of disability insurance, the fourth factor, need not be considered 
here as none of the patients had any policies Disability in heart disease de- 
pends on two things the attitude of the patient in relation to his work and 
activity, and the type and severity of his symptoms as related to necessary 
effort 

Summary 

Eleven cases of hjrpertensive heart disease in patients who lived 10 to 
20 years (average 13 7 years) after tlie onset of the first cardiac sjTuptoms 
are reported They were of all ages from 25 to 70 years and had various 
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cardiac rhythmic and conduction disturbances, neither factor apparently 
influencing the longevity 
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THE MORPHINE ABSTINENCE SYNDROME, ITS 
NATURE AND TREATMENT 


By C K Himmelsbach, M D , Passed Assistant Surgeon, United States 
Public Health Service, United States Public Health Service 
Hospital, Lexington, Kentucky 

Drug addiction is a condition in which an individual has become suf- 
ficiently subject to an effect of a drug that he can no longer exert adequate 
self-control witli regard to its continued use Consequently, a separation of 
the patient from tlie drug is essential to successful treatment for drug ad- 
diction, no matter whether it has been established to opiates, marijuana, 
barbiturates, alcohol, tobacco, caffeine, or to any other drug or combination 
The various drug addictions differ from one another in the manner and 
extent to which they confer tolerance, habituation, and physical dependence 
Tolerance is the term used to denote the ability developed by the organism 
to dimmish the effect of a given amount of a drug Habituation is the 
term used to indicate the process of psycliical conditioning to repeated effects 
of a drug Physical dependence is considered to be a state in which certain 
physiologic processes have become so conditioned to the effects of a drug 
that Its presence is requisite to the maintenance of homeostasis The de- 
velopment of physical dependence is comparatively slow, and appears to be 
influenced more by the regularity and rhythmicity of administration than 
by the amount of the drug oi the route employed 

Withdrawal signs and symptoms (referred to collectively as tlie " abstin- 
ence syndrome”) occur when drugs are withheld from a patient who has 
physical dependence The abstinence syndromes differ with each drug, for 
example, the abstinence syndrome which follows withdrawal of cocaine is 
said to consist chiefly of prolonged sleep,'^ while the outstanding manifesta- 
tion of caffeine abstinence is headache ■ The morphine abstinence syndrome, 
on the other hand, is usually a severe experience which may become so intense 
as to cause deatli It reaches its peak of intensity on tlie second day after 
abrupt withdrawal and recedes slowly thereafter (figure 1), occasionally 
extending into the third week If, from a “ stress and strain ” point of view. 
It IS assumed that the stress of withdrawing 200 mg of morphine is tlie 
same in each of a group of addicts, the variations in the resultant strain 
(abstinence syndrome) possibly reflect the degrees to which mechanisms for 
the maintenance of homeostasis have been affected by the drug The 
severity of tlie abstinence syndrome vanes with the intensity of the physical 
dependence but, as in other illnesses, may be modified somewhat by the con- 

* Received for publication October 30, 1940 

Presented at tlie Southern Psychiatric Assoc., Jacksonville, Florida, October 22, 1940 

The term “morphine” as used tliroughout this paper includes the phenanthrenc de- 
rivatives of opium used m the practice of medicine 
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dition of the patient and by his attitude For example, the pressoi effect of 
withdrawal will be greater in a patient with hypei tension than m one with 
normal blood pressure Although few patients shoAV all of the abstinence 
jihenomena, to be described, most of them are commonly encountered 
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Fig 1 


Kcprofltictd tlirouuh the coiirtC‘;\ ot the American Journal of Psjchiatry 

'i he purpo-'ts of this article aie ( I ) 'I o dispel aii} doubts as to the exis- 
tence of an abctinenee svndrome, (2) to describe the morphine abstinence 
NNudronu , (3) to discuss simple and reasonably effectnc measures for al- 
!t \tatton of withdrawal discomfort, and (4) to emphasi?’c that ])ropcr man- 
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agement of the abstinence syndiome, altliough essential to the treatment of 
drug addiction, constitutes only its first stage, hence, treatment of the ab- 
stinence S 3 mdrome should not be consideied adequate treatment of addiction 

Signs and Symptoms of Abrupt and Complete Withdrawal 

Genet al Appeatance The general appearance of patients undergoes sev- 
eral changes during the first two weeks of abstinence During the early part 
of the first day patients appear drowsy, but later in the day they seem anxious 
and apprehensive They become disheveled and careless of the appearance 
and cleanliness of their persons and rooms From the latter part of the 
second day until about tlie fourth day they appear sick and miserable, their 
posture IS stooped, and they move about in a slouching, shuffling manner 
When the intensity of the abstinence syndrome wanes their appearance im- 
proves, but they appear weak and tired until about the tenth day of 
withdrawal 

Weight Weight is lost rapidly following withdrawal The lowest 
weight, usually recorded on the second day, represents an average loss of 
about three kilograms (6 6 pounds) Weight is regained slowly, the addic- 
tion level not being reached until the second week of abstinence or later The 
weight curve offers an indirect measure of abstinence syndrome intensity and 
of the recovery process (figure 1) 

Eyes The most conspicuous signs referable to the eyes are lacrimation 
and dilatation of the pupils Occasionally a patient will complain of double 
vision Nearly all patients, if they try to read, complain of some impairment 
of vision 

Eats Patients tend to be more sensitive to ordinary ward noises fol- 
lowing withdrawal than during addiction 

Nose Excessive nasal secretion (rhmorrhea) is a very common sign of 
withdrawal Patients sniff, snivel, and sneeze for the first four or five days 
of abstinence The sneezing usually occurs in spells of three or more 
paroxysms at intervals of from a few minutes to several hours Patients 
usually find ordinary odors offensive from the second to the fourtli day of 
abstinence 

Tongue Tremor of the tongue is a common withdrawal sign The 
majority of patients complain of disturbed taste sense following withdrawal 
For example, those who smoke usually find the taste of tobacco offensive 
It IS a common observation to see a patient light a cigarette, take a puff or 
two, exclaim over the foul taste, and throw it away in disgust Measure- 
ments of tobacco consumption during addiction and following withdrawal, 
on a few patients, showed a 90 per cent reduction on the second day with a 
return to tlie addiction level by the seventh day of abstinence 

Teeth Addicts’ teeth are usually m poor condition Toothache is 
more apt to be complained of following withdrawal than during addiction 
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Throat The gag reflex is usually hyperactive during the fiist few days 
after withdrawal 

Month Yawning is a common sign of abstinence It is deeper and 
more frequent in occurrence than the ordinary yawn of sleepiness, appears 
early, and continues until the fourth or fifth day of abstinence Salivation, 
although rarely marked, is of common occurrence 

Respiratory System The respiratoiy rate becomes accelerated follow- 
ing withdrawal and does not ordmarity return to tlie addiction level dur- 
ing the first two weeks of abstinence Increased secretion of bronchial 
mucus IS common, sputum is produced in increased amounts during the first 
week of abstinence Auscultation will often reveal the presence of mucous 
rales not heard during addiction Measurements of vital capacity on a few 
patients during addiction and following withdrawal showed no significant 
difference 

Cai diovascnlai System Following witlidrawal the heart rate may be 
increased, decreased, or may not deviate significantly from tlie rate duiing 
addiction A patient may have bradycardia one day and tacliycardia on the 
next Arrhythmias have not been encountered, and no significant changes 
in the electrocardiogram have been found during addiction or abstinence 
The blood pressure (diastolic and systolic) rises following withdiawal 
The highest readings, usually obtained on the second day, represent an av- 
erage increase of 14 mm Hg (figure 1) The blood pressure falls slowly 
thereafter 

Gasti ointcstinal Tract Anorexia is a chaiacteiistic sign of withdrawal 
jMcasuremeiits of caloric intake show appetite to be poorest on the second day 
and to return slowly to the addiction level (figure 1). Nausea and vomiting 
occur in about 60 per cent of strongly addicted patients undei going abrupt 
withdiawal Vomiting may start late in the first day, and does not often 
persist after the fourth day of abstinence Dial rhea is as common as 
nausea and emesis, usuall}- runs the same com se, and may become a major 
sjmptom These manifestations indicate hyperactivity of the gastrointesti- 
nal tract as regards both secretion and motihu Hypermotility may be ob- 
stned b} auscultation, h} perseci etion by the copious amounts of fluid lost 
through enicisis and diarrhea The lomitus often contains considerable 
bile Cramps in the abdomen, alone, or accompanying emesis or diarrhea, 
constitute a frequent w'lthdrawal complaint 

Skin Gooscflcsh (cxccssne pilomotor activity) is one of the more 
common «.igns of abstinence It appears early in the course of wothdraw'al, 
ma> be ti.msitori, and often persists into the second week of abstinence 
Patients commonh complain of generalized hot and cold flashes, pre- 
ilommanth cold, during the fir<t few dais of abstinence Some patients 
^bow djetinct flu'-hing of the skin of the face and neck accompanying the 
)iot fl.i>bc> J low ever, the) commonly seek added w'armth, many w'rap 
bt.mket*. arouiul themse*Kes m " Indian fashion " 
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Perspiration is another sign of witlidrawal Usually it amounts to little 
more than palpable moistness of the skin, but occasionally it is excessive 
Patients who have been very restless may develop abraded areas similar 
to the “ mat bums ” of wrestlers This sign is indicative of a severe with- 
drawal syndrome 

Bones, Joints and Muscles Aching referred to the bones, joints, and 
muscles is probably the most common symptom of withdrawal The only 
sign referable to the muscles is tremor This is seen sometimes as a 
fibrillary tremor, and occasionally as twitching 

Glands Glandulai activity, which has been more or less suppressed 
during addiction, responds to withdrawal by greatly increased secretion 
This phenomenon is thought to involve the glands of internal as well as 
tliose of external secietion The degree of glandular hyperactivity in 
elderly patients is not nearly so great as m younger patients Some signs 
of withdraw'al attributable to excessive secretion are lacnmation, rhmorrhea, 
salivation, perspiration, emesis, and diarrhea 

Nervous System Anxiety, restlessness, nervousness, insomnia, and 
hyperreflexia are the predominant deprivation phenomena referable to the 
nervous system The degree and character of anxiety, restlessness, and 
irritability may be influenced by a patient’s personality make-up Sleep is 
disturbed both in rhythm and amount, the predominant effect being on 
rhythm During the first day of abstinence patients tend to sleep more 
than during addiction For the next few days sleep is broken and fitful 
and can best be described as intermittent dozing Inability to sleep tlirough 
the night is of major concern to most patients Sleep equivalent in amount 
to that of addiction is usually not regained during the first two weeks of 
abstinence 

Determinations of cerebrospinal fluid pressure were made on a few 
patients during addiction and the first week of withdrawal All pressures 
were wuthin normal limits, and no tendency to rise or fall was noted 

Electrical activity of the cerebral cortex recorded during addiction 
and following withdrawal has shown no abnoi mal rhythms ® 

Gemtouunaiy System Neither the volume nor the quality of the 
urine (except for the presence of the drug) is appreciably disturbed during 
addiction Following withdrawal, however, the urine \olume falls to about 
500 c c , then rises to about 1000 c c by the end of the first week, but does 
not regain the addiction level (of about 1600 c c ) during the second week 
of abstinence At the height of withdrawal the urine is concentrated and 
may contain more sediment than during addiction Increased activity of the 
reproductive organs occurs following witlidrawal 

Metabolism The average basal metabolic rate during addiction is minus 
7 per cent Following withdrawal tlie basal metabolic rate rises to an 
average of plus 30 per cent and then falls to zero per cent by the eighth day 
of abstinence (figure 1) Subsequent diange is insignificant 
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A low grade fever is characteristic of abstinence (figure 1) The aver- 
age dail)' rectal temperature (at 6 00 a m , 2 00 and 7 00 p m ) during ad- 
diction IS 37 2° C On the second and third days of abstinence the average 
temperature is 37 8°, but falls slowly to 37 4° by the eighth day, and usually 
levels off at 37 2° during the second \\eelc 

Blood A brief hyperglycemia of moderate degree occuis during the 
first week of abstinence (figure 1) Blood inorganic phosphorus drops 
from an average of 3 3 mg per 100 c c to 2 8 on the second day, and re- 
turns to 3 0 by the tenth day of abstinence Blood lactic acid rises from a 
mean addiction level of 14 mg per cent to 45 mg on the second day, then 
falls to 25 mg by the tenth day 

The a^erage blood sedimentation (Wmtrobe tube — read at 60 minutes) 
during addiction is 20 mm After withdrawal there is a small increase, but 
this IS followed by a progressive decrease to 15 mm m the second week of 
abstinence Little change in sedimentation occurs thereafter 

Studies of blood concentration'* showed hydration to be present duiiiig 
addiction A brief relative hemoconcentration occurs during the early part 
of abstinence, following this the blood becomes hydrated again befoie le- 
turning to normal 

Leukocytosis has been repoited to occur following withdrawal,® but ob- 
ser\ ations made at this hospital have failed to show a significant increase in 
leukocytes 

Comment 

llic signs and symptoms of withdrawal indicate that the morphine 
abstinence syndrome constitutes a ^eIy■ real and characteristic illness Al- 
tliougli several of these deprivation phenomena can be modified by psychical 
innncnces, it is certainly unlikely that this syndrome is entirely psychogenic. 
The term “ functional ” can be applied to the abstinence s 3 Tidrome if this 
word is used in the sense that the depnvation phenomena represent derange- 
ments of normal action without demonstrable structural alterations 

In certain of its aspects the abstinence syndrome resembles hj'perthy- 
roulism, in otheis, water poisoning®, but a more likely cause would appear 
to he a disturbance affecting the autonomic division of the nervous system, 
passil)l\ localizcfl in the hypothalamus Grinker and Scrota ^ found that 
excit.'ition of the lupothalamic region in man caused rise in blood pressure, 
dilatation of the pupils, perspiration, and Injieremia of the skin Elevation 
nf blood pressure, dilatation of the pupils, Inperpne.i, gooseflesh, and h>pcr- 
glvccniia can be cited as examples of sympathetic hyperactivity On the 
other hand certain abstinence phenomena, such as increased activity of the 
glaiuL and the gastrointestinal tract, can be regarded as examples of hyper- 
.wtnity of the parasympathetic portion An increased liberation of acetyl- 
choline and or an inhibition of choHnesttrase could account for manifesta- 
tion*. of byptractiMty of both portions of tilt autonomic division, for acetyl- 
fhohiu> '.tinndttc-' g.mglia as wxll as parasympathetic endings 
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Treatment or the Abstinence Syndrome 

Although the majority of addicts find psychic satisfaction in morphine, 
many resent physical subjection to its powerful influence This resentment 
causes them to want treatment, but, since they dread the discomforts of 
withdrawal, piocrastination is characteristic 

It might be assumed that any person who abuses an opiate necessarily 
develops strong physical dependence upon it, however, although habituation 
and tolerance seem to develop with comparative ease, physical dependence of 
truly strong intensitj^ is found in only 20 to 25 per cent of addicts admitted 
directly to this hospital One reason for this is thought to be that the 
adulteration and expense of illicit drugs result in the addict’s getting weaker 
drugs at less regular intervals than are consistent with the development and 
maintenance of strong physical dependence As a matter of fact, reduced 
and irregularly spaced doses of morphine constitute the basis for the better 
methods of withdrawal treatment 

Accordingly, it seems that the presence of marked or strong physical de- 
pendence should be established prior to starting treatment for it This can 
be accomplished easily by withholding opiates until signs of withdrawal ap- 
pear When the presence of marked or strong physical dependence has been 
demonstrated, the patient should be temporarily stabilized on the minimal 
amount of morphine required to prevent withdrawal signs prior to comple- 
tion of the withdrawal The amount of morphine required for “ stabiliza- 
tion ” IS usually one and one-half to three grains per day, sometimes four, 
occasionally more The total daily dose should be divided into four equal 
amounts administered subcutaneously A satisfactory injection schedule is 
6 00 and 11 00 am, and 5 00 and 10 00 p m Usually before the third 
day on this program patients will be in satisfactory physical equilibrium If 
no serious physical disease exists, the period of stabilization need not exceed 
one week During this period history, physical examination and any special 
examinations can be completed and the decision made as to whether or not 
further withdrawal can be accomplished safely Then, too, witlidrawal 
should not be completed until coexisting diseases which might endanger the 
patient’s life (e g , pneumonia, cardiac decompensation) are either cured or 
brought under adequate control This period also gives the patient an op- 
portunity to adjust to the hospital routine and to gam confidence in his 
physiSan and nurses 

It IS convenient to give the last regular dose of morphine at 10 00 p ni , 
and it IS usually better to avoid letting the patient know when this is to be 
done Patients should not be led to believe that withdrawal will not entail 
discomfort 

The purpose of withdrawal treatment is to relieve the patient of physical 
dependence safely, yet without undue suffering or prolongation of treatment 
Since ambulatory and home treatments are unsatisfactor)'' as a rule, witli- 
drawal should be attempted m a hospital Many so-called “ specific ” treat- 
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ments have been developed, but often these do more harm than good ® The 
only true “ specific ” for alleviation of phenomena caused by withdrawal 
is morphine or one of its derivatives The eflFect of one “ stabilization ” dose 
of morphine on the abstinence syndrome is shown m figure 2 The dif- 
ference in the areas (A S I point-days) within the mean withdrawal 
curves of the groups of untreated and treated patients for the first five days 
shows a reduction of 22 per cent in the treated group Excessive use of 
morphine will, of course, tend to prolong unnecessarily the abstinence syn- 
drome by giving partial support to the addiction process 



Withdrawal should be rapid lathcr than abrupt or slow A fixed, pic- 
aiiangcd schedule of opiate medication has certain advantages over a 
haphazard method, but should be modified upon appropiiate clinical indica- 
tion A satisfactoiy schedule is to gi\e an injection of morphine at every 
third siabih/ation dose interval for three dajs, reducing the size of each sub- 
sequent dose I'or example, if the patient was stabilized on one gram of 
morphine four times a day prioi to withdrawal, give one grain of morphine 
at 5 00 pm on tlie fir^jt da>, three-quarters of a gram at 11 00 am , on the 
seeond (ia\. one-half gram at 6 00 a m and one-quarter gram at 10 00 pm 
<m the third da\ No morphine need be gi\cn thereafter, but substitution 
of codtine for morplinie on a similar schedule (figure 3) w'lll facilitate rc- 
1 he-e dose**: ;uul intereals of ojn.ite «iflrninisiration are consonant 
itii tlie duration** of phj-'ical dependence action of morphine and codeine, 
.‘ud r>f efieeli^e withdrawal 
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On the second and third days following withdiawal, bromides in amounts 
up to 60 grains three times daily are given to reduce the intensity of nervous- 
ness and restlessness The administration of bromides should be restricted 
to two days and the sodium chloride intake should be adequate 

Insomnia due to marked restlessness and nervousness has been found to 
1 espond better to the administration of paraldehyde than to other hypnotics 
Barbiturates for example tend to cause addicts undergoing withdrawal to 
become confused and delirious ** Ten to 15 cubic centimeters of paraldehyde 



(with 50 to 60 cubic centimeters of warm olive or cotton seed oil) are ad- 
ministered per rectum, after a low cleansing enema, on the second or third 
night after withdrawal Sedative flow baths also aie effective in reducing 
lestlessness and should be given twice daily on the second, third and fourth 
days of abstinence The following technic has proved satisfactor}' The 
patient is placed in a tub filled with wann water (98° F ) The water tem- 
perature is slowly increased (over a period of 10 minutes) to 102 to 104° F 
This temperature is maintained for three to five minutes, then in the next 
five minutes it is reduced to about 80° F , and the patient is then removed 
If the pulse rate goes over 110, or if the patient becomes faint, the tem- 
perature of the water should be reduced promptly and the patient removed 
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Flow baths and massage will often relieve aches and pains in tlie legs and 
back Massage is more often effective when given directly after a flow bath 
Aspirin (five grains) every two or three hours also reduces the intensity of 
these complaints Sometimes codeine (one-half gram) by mouth is neces- 
sary to relieve severe aches and pains 

Intravenous infusions are given on the second, third and sometimes the 
fourth days of withdrawal m order to restore the fluid and salt losses One 
liter of 0 85 per cent NaCl or of Ringer’s solution is given before noon, and 
one liter of 5 per cent or 10 per cent aqueous solution of dextrose in the even- 


Table I 

Point System for Measuring Abstinence Syndrome Intensity by the 
Day (D) or by the Hour (H) 



Bv Da> (D) 

B> Hour (H) 




Points 

Limit 

Yawning 

1 

1 

1 

1 

Lacrimation 

1 

1 

1 

1 

Rhinorrhea 

1 

1 1 

1 

1 

Perspiration 

1 

1 

1 

1 

Mydriasis 

3 

3 

3 

3 

Fremor 

3 

3 

3 

3 

Goose flesh 

3 

3 

3 

3 

Anoresia (40 per cent decrease in caloric intake) 

3 

3 

— 

— 

Restlessness 

5 

5 

5 

5 

Dincsis (each spell) 

5 

— 

5 

1 5 

Fever (for each 0 1° C rise ov'cr mean addiction level) 

1 


1 

10 

Hyperpma (for each resp /min rise over mean addiction Icv'cl) 
Ri>!c in a 111 systolic B P (for each 2 mm Hg over mean addic- 

1 


1 

10 

lion lc\cl) 

1 

IS 

1 

10 

Wtiglit lo'ss (am) (for each lb from last day' of addiction) 

1 

1 

1 

— 


Total abstinence syndrome intensity score per day' or per hour is the sum of the points 
•'tortd in the (D) or (H) columns, respectively, with due attention to the limits 


ing It has been found that greater subjectue relief is obtained when in- 
lusions are given rapidly (15 to 20 minutes) and at room temperature 

Ice collars arc used to reduce nausea Small doses of a short-acting 
harhiturate (c g . one grain of “ Ipral ”) often reduce the severity of gastro- 
intestinal ‘Symptoms Diarrhea, if left unchecked, may become distressing, 
hut tan he controlled b> bismuth subcarbonate m 15 gram doses repeated 
three or mote times daily on the second, third and fourth days of withdrawal 
hifiuids, such as eggnog, milk, and fruit juices arc usually tolerated by 
patients during the first two or three days of withdrawal Later the liquid 
diet IS rejilated b> a soft diet, consisting of easily assimilable foods Patients 
n^inlh ask for a full regular diet by the fifth to the sey tilth da} 

'I iu attitude of tilt nurse should bt syanpathetic and reassuring, yet genth 
firm VUtmtoM muct be given to the minor as well as the major' com forts 
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of the patient Frequent changes of bed linen and pajamas and the main- 
tenance of neatness and cleanliness are greatly appreciated by patients under- 
going withdrawal 

Recorded observations of temperature, pulse, respiration, blood pressure 
and all withdrawal signs should be made at least every two hours (when 
the patient is awake) on the first day, hourly on the second day, and three 
times daily thereafter through the tenth to fifteenth day of abstinence The 
patient should be weighed at the same time each morning With such data 
the intensity of the abstinence syndrome can be evaluated with sufficient ac- 
curacy to follow the progress of the patient adequately and to permit valid 
comparisons of one form of treatment with another The objective abstin- 
ence phenomena have formed the basis of systems for scoring the intensity 
of the abstinence syndrome The system now in use at this hospital is sum- 
marized m table 1 


Summary 

The morphine abstinence syndrome is a definite clinical entity Some 
of the more common signs and symptoms of this syndrome are yawning, 
lacrimation, rhmorrhea, perspiration, gooseflesh, tremor, dilated pupils, ner- 
vousness, restlessness, aching of legs, anorexia, nausea, abdominal cramps, 
emesis, diarrhea, insomnia, fevei, hyperpnea, elevation of blood pressure, and 
loss of weight An adequate program for management of the abstinence 
syndrome consists of a piehminary period of stabilization, rapid reduction of 
morphine, harmless supplementary measures such as infusions, sedatives, and 
flow baths, and good nursing with frequent and careful observation The 
most important feature of withdrawal treatment is the judicious use of 
opiates 
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THE LOCAL AND REGIONAL INJECTION 
TREATMENT OF LOW BACK 
PAIN AND SCIATICA'' 

By Ernest A Brav, M D , and Henry Sigmond, M D , 
Philadelphia, Pennsylvania 

ff 

Tjie origin of the local and regional injection treatment of low bade pain 
and sciatica dates back to the earliest descriptions of acupuncture In the 
Tsin period around 300 a d appeared Huang Fu’s classical treatise describ- 
ing the method of treating painful lesions by the insertion of long needles 
into the subcutaneous or muscular structures Churchiirs monograph in 
1821 reviewed the subject of acupuncture historically, described the technic 
and presented cases of thoracic and lumbar pain m w^hich it had been used 
w^ith success In 1828 a second article gave in detail its use in many addi- 
tional cases of rheumatism, lumbago, and sciatica Similar experiences w^ere 
recorded by many observers w'ho inserted needles deeply along the couise of 
the sciatic nerve Fayrer described direct puncture of the nerve sheath wuth 
relief of tension 

>loie recently, injection of the sciatic nerve tiunk and its sui rounding 
tissues with anesthetic solutions, c|Uinine and urea, chlorofoim, alcohol, 
osinic acid and other substances has been a popular method of treatment. 
The injection of oxygen into the perineural interstitial spaces w^as suggested 
b> Coidier in 1902 Epidural injection of novocame, salt solution, cam- 
plioratcd oil, magnesium sulfate, iodized oil, Ringer ‘s solution, oxygen, anti- 
p} rinc and liquid petrolatum have been wndely used wnth varying results, fol- 
low ing the original descriptions by Sicard and Cathehn in 1901 Babcock 
noted the use of warm water or 2 per cent phenol injected into the muscles 
of the back in cases of lumbago Heitzlcr stated that oldei authors tieated 
low hack and sciatic jiain b> the injection of morphine into the quadratus 
lumborum nni‘'Clcb or the painful jioinls along the sciatic nerve Simple 
''Pinal puncture, and intraspinal injections of procaine and alcohol ha\c been 
rctnnimcnded in the treatment of sciatic jiain 

In the la'.t few' yeais numerous articles ha\c appealed in the literature 
ilc'-cnlmig the hcnencial efTecis of injections of \arious substances into var\- 
nig anatomic locations, all with the express purpose of relieving low' back 
an<l sciatic pain, each with a dilTercnt approach and an individual rationale, 
but all with ama/ingU unifonii successful results There is no consistency 
of snb-'tance injected, location attacked oi modus nperandi, but the l)pc of 
piticnt litalcd is iclatneK uniform, each obser\cr rindmg to his own satis- 
laction a logical explanation for the reported success The reports are as 

[(.'■ {(iihlKitJ'ns faimsrc 22 1941 

1 r, n tr < Orji jj; .I'l, i-ttMU os Dr \ M K't.htmn!!, Jovi-ih llosjJit.il 
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confusing ns our present knowledge of the etiology and mechanism of low 
back pain and sciatica, and eialuation is mgently icquircd if the method is to 
he retained as a lational form of treatment 

The woik of Cainett in 1926 in the diagnosis of inlci costal and fiist 
lumbar neuralgia and in its diffeicntiation fiom inti a-abdominal and intia- 
thoracic pam is outstanding as an eail} influence in the presently favored 
method of injection for the relief of low back pain Foi diagnostic pur- 
poses anesthetization of the posterior dnisions of the mtei costal and first 
lumbar nerves produced lelicf of pain and tenderness along the peripheral 
distribution of these nenes In 1931 Labat and Greene noted relief of pain 
Iw injection of w’cak solutions (1-3) of 95 pei cent alcohol in 1 per cent 
nPvocainc into tender areas of the back wdneh were determined by means of 
a percussion hammer They found the second and third lumbar and the first 
sacral areas to be the ones chief!} invohed 

Follow’ing the woik of Garnett, Judovich and Bates observed that many 
cases of low' back pain were due to nritation of the posterior divisions of the 
tw'elfth dorsal and first lumbar ner\es, with pain and tenderness along the 
cutaneous distribution of these neries in the upper gluteal area and, an- 
teriorly, in the groin and upper, inner thigh They stated that many cases 
thought to be suiTering from sacroiliac and lumbosacral strain were in reality 
twelfth dorsal and first lumbar neuialgias w'lth referred pain and tenderness 
along the peripheral distribution of these nerves Temporary relief was ob- 
tained b} injection of a procaine solution around the points of emergence of 
the nerves from their foramina, and pei manent relief was often obtained by 
a combination of procaine and an aqueous extract of the pitcher plant 
Irw'ig injected an area in the low'er back midway between the fifth lumbar 
spinous process and the iliac crest for low back ^and sciatic pain He first 
used 1 per cent procaine, but later recommended a solution of 1 per cent 
eucupm m oil because of the more permanent effect Tarsy reported the 
use of an anesthetic in oil injected into the tender areas of the lower back 
Steiiibrocker injected a 2 per cent solution of procaine in oil paravertebrally 
Stemdler and Luck in 1938 reported the use of procaine solution as a 
diagnostic agent in low' back pain and sciatica In many cases thought to be 
due to irritation of the posterior divisions of the spinal nerves, injection of 
the most tender area of the lower back or buttock produced first an exag- 
geration of the back and leg pain With the injection of the solution, the 
pain and tenderness in the back and leg subsided and previously positive leg 
signs disappeared When relief was obtained by injection this was con- 
sidered as proof of the local site of pathology and of the reflex nature of the 
sciatic pain Kellgien noted that pressure on tender points in lumbar 
myalgia and fibrositis often produced referred segmental pain This could 
also be produced by injection of the area with novocaine or salt solution 
Novocaine usually gave relief of signs and symptoms and often abolished 
them entirely 
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Gorrell and Copeman reported successful results in lumbago due to fibro- 
sitis with the use of nupercaine injection of the tender areas of the lower 
back Russetzki, Teneff and Walker used pei larticular and intramuscular 
injections of novocaine Haggait reported the use of 1 per cent novocame 
injected in quantities of 150 c c around the sciatic nerve at its exit from the 
notch in cases of sciatica of unknown origin Haldeman and Soto-Hall in- 
jected 20 to 30 c c of 1 per cent procaine into the posterior sacroiliac liga- 
ments in sacroiliac lesions with immediate disappearance of signs and symp- 
toms in almost all of their cases Douthwaite mentions acupuncture as a 
method of treatment for sciatic pain, and Bring and Goulden have reported 
<?uccessful results with this method used along the course of the sciatic trunk 
The latter observer conducted a galvanic current through the needle 

Injection of procaine directly into the substance of the pyriformis muscle 
IS used by Kreuz with startling relief of symptoms of low back pain and 
sciatica Gratz, believing that many cases of low back and sciatic pain were 
due to myosynovitis and adhesions within the fascial planes of the back, 
liuttock and thigh, used insufflation of air into the fascial spaces with con- 
siderable success Forestier used iodized oil which he injected into the local 
points of tenderness Copeman suggested that in many cases simple needl- 
ing of tender areas of the lower back was sufficient to relieve local and radiat- 
ing pain In a consideration of the relief of somatic pain by anesthetization, 
Mien and Tuohy question ^^hcthcr it is the solution or the injection which is 
responsible 

Galland injected 0 2 to 0 4 c c of a 2 per cent alcoholic iodine solution into 
the ]ioslerior aspect of the sacro-ihac joint with relief of discomfort m cases 
of low back pain Harris and Vcrrall described a case of low' back pain and 
sciatica relieved instantly by injection of alcohol deeply into the tender area 
behind and below the fourth lumbar trans\erse process Thomson injected 
* j to 1 c c of thiosinamine compound into the tendei nodules of the back in 
eases of lumbago with good results Tolderlund recommended the use of 
intraniusculai injections of formic acid Mayers and Livingston injected a 
formic acid, sulfur, iodine, camphor preparation into the tender lumbar 
areas Sun sloe recommended the intramusculai injection of distilled w'atcr 
and Infintonic salt solution into the areas of icferied pain 

The questions immcdiateh arising may be stated in the follow'ing man- 
ner What IS the ctiolog) of the low back and sciatic pain which is relieved 
lemporarii\ or permantnlh Iw the injection treatment ' What is the chemi- 
cal fjr pin steal action of the substances injected^ What is the significance 
<»t th< area stlecled for the mj'cetion in an> particular case’ Is there a 
p'Vchit factor iiuoUed in the succc-s of the injection treatment’ And 
hrnlh what ate the dcfiintc uses and limitations of this rapidh growing 
form of ilurafn ’ 

In . n ‘ttempt to cotuince cair^elves of the etVicaev of this fonn of treat- 


uv !» m the 


routitu ea-e t*f low back and sciatic pam. an iitistlectcd senes of 
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70 consmitiNc paiionls was thoioughly sludiecl The examination consisted 
of a detailed histon , comjilete oi thopcdic exaniinalion including the use of a 
considerable number of the accepted diagnostic tests, comprehensive radio- 
logic examination of the pelvis and spine, and ui me and blood examinations 
All patients had no^e and throat and dental examinations, the females had 
ginccologic studies and the males urologic examinations Those presenting 
neurologic signs weic studied m association with a neurologist, and lumbar 
puncture and lipiodol studies oi air myelograms were performed w'hen indi- 
cated There was no selection of cases except that those presenting condi- 
tions obMousK recpiiring surgery or cases in w'hich the back pain w'as symp- 
tomatic of gynecologic or urologic conditions were not subjected to the in- 
jection treatment nor included in the series The patients w'ere a typical 
group presenting themsehes for treatment foi concededly orthopedic condi- 
tions resulting m low back and sciatic pain 

Mnnion or Trevtmknt 

After detailed stiuK to eliminate those patients wdio might have definite 
requirements for other forms of treatment, there remained 62 patients who 
we felt were suit.iblc The paraspmal intramuscular method of injection 
was used and the patients weie dnided into three groups The first group 
of 28 cases recened 10 to 15 cc of 1 per cent novocaine injected into the 
lumbar muscle mass, unilaterally or bilaterally, depending upon the nature ot 
the complaint The needle w’as inserted at a point two inches lateral to tlie 
spinous process and directed at a 45 degree angle wuth the skin toward the 
posterior division of the lumbai nerve at its exit from the foramen Injec- 
tion directly into the nerve w'as not considered essential The areas of in- 
jection varied, the initial injection being made opposite the first lumbar 
spinous process, the second opposite the second lumbar and so on down to 
the fifth If further injection w'as required, the next injection started again 
at the first lumbar area Only one area w^as injected at the time of each 
treatment and injections w'ere given at w^eekly intervals This routine was 
continued regardless of the exact location of the patient’s complaints or the 
tj'pe of radiating pain On numerous occasions it was felt that the first 
thrust of the needle did not locate the region of exit of the lumbar nerve so 
that the needle w^as partially withdrawn and le-inserted Therefore, there 
was often a multiple puncture of the fascia and muscle at the time of the 
individual injection 

The second gioup of 17 patients w'as injected m a similar manner but 
with 10 to 15 cc of normal salt solution The third group was similarly 
treated by the insertion of a 2^ inch, 22 gauge needle into the same series of 
locations, but nothing w'as injected The total number of injection treat- 
ments was 231 Because some of these were bilateral, the total number of 
injections w^as 338 In the individual cases the number of injections varied 
between one and eleven, the average per patient being 3 7 At no time dur- 
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mg the course of the injection treatment was any other therapeut 
employed for the relief of the low back and sciatic pain 


1C measure 


Clinical Data 

There were 44 females and 18 males The ages varied beUveen 17 and 
73 years There were three patients in the second decade, seven in the third. 
14 m the fourth, 24 in the fifth, eight in the sixth, four m the seventh and 
two in the eighth The duration of symptoms varied behveen one week and 
20 years Three cases were of less tlian one month’s duration, nine were 
between one and five months, three between six and 11 months, and 47 ex- 
isted for a year or more A definite functional element was present m 21 
of the patients The radiologic findings included lumbosacral anomalies m 
29 cases, hypertrophic arthritis in 39, atrophic arthritis m two, sacroiliac 
osteochondritis m one, kyphoscoliosis m 18, and posterior displacement of 
the fifth lumbar vertebra m four In four cases the radiograms were nor- 
mal A more detailed account of these findings m comparison witli a series 
of painless backs is being reported elsewhere Referred abdominal or leg 
pain was present m 27 cases A history of trauma m relation to the onset 
of back pain was noted m only eight cases 


Clinical Diagnosis 

The diagnoses were based on the histones, physical findings and the re- 
sults of the radiograms and special examinations There was no direct re- 
lationship between the clinical diagnoses and the areas in the radiograms 
showing the most marked abnormalit)’- The diagnoses were made under 
hvo classifications, according to the area involved and to the type of pa- 
thology thought to exist Thirty-two patients had lumbar lesions, 13 lumbo- 
sacral, three dorsolumbar, nine sacroiliac and five had combined areas of 
pathology In 41 patients, strain or myofascitis was thought to be the un- 
derlying cause, in 14 hypertrophic arthritis, in one protrusion of a disc, in 
one osteochondritis and in five a combination of causes 


Results 

The end results were divided into three groups* those with no relief, 
those with permanent relief and those with temporary relief By permanent 
relief is meant at least a full year with absent or marktdl> decreased com- 
plaints Table 1 represents the results of the injection treatment In the 
entire scries of 62 cases. 35 (56 per cent) obtained some t\pe of relief 
Permanent relief was olitaincd in 18 (29 per cent) 

In the noNOcainc senes. 16 (57 per cent) obtained some t\pc of relief 
In 12 (43 per cent) this relief was permanent, whereas in four (14 per cent) 
the relief was temporary. In the salt solution iiroup, nine (53 per cent) 
obtained relief Two (12 per cent) obtained permanent relief, whereas m 
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scNcn (^41 per ccnO the relief was tcmpoiary The use of the needle alone 
produced some ti’pe of relief in 10 (59 per cent) Of these, four (24 per 
cent') ucro peimanonl and six (35 pci cent') weie temporal} 


I Amu I 
I \ pc of Relief 




I’tiin ment 

rcmpof\r> 

Any T>pe 

CompU tc 

P irU il 

Complete 

Partial 

Novoramc 

28 

5 (IS%) 

7 {2S%) 

0 

4 (14%) 


Salt Solution 

17 

I (6^.) 

1 (6%) 

4 (24%) 

3 (17%) 


Ntcdlc 

17 

2 (12%) 

2 (12 Vi.) 

1 (6%) 

S (29%) 


Total 

62 

8 

10 

5 

12 

35 (56%) 


Analysis or Results 

Similar proportions of our patients obtained relief m each of the three 
groups The no\ocainc group presented a definitely higher percentage of 
permanent relief than cither of the others, so that the type of fluid injected 
may have some bearing on the results The considerable success with the 
needle alone, houe\cr, is somewhat startling in this respect Simple relief 
of tension maj be a factor in the relief obtained Disruption of adhesions 
by the injected solutions may be a factor but good results were obtained by 
the needle alone 

The successful cases were analyzed m relation to the lesults previously 
obtained by other forms of treatment All of the 18 cases which obtained 
permanent relief had had no similar relief from other forms of treatment 
which included rest, oral and parenteral medication, support, physiotherapy 
and forms of manipulation Of the 17 cases with temporary relief, four 
had had similar relief by other treatment and one patient had comparable re- 
duction of pain from time to time without treatment of any kind 

The results were studied in relation to the emotional state of the patients 
in the group which obtained relief Of the 18 patients who obtained per- 
manent relief, 13 were considered normal in this respect, and in five there 
was a definite neurotic element The novocaine cases presented a definitely 
higher percentage of normals in this classification ( 10 of 12 cases) In all 
of the eight cases with complete permanent relief, the patients were con- 
sidered normal Of the 17 patients witli temporary relief, about half were 
neurotic and the same proportion existed in each of the three injection groups 
It would appear from the comparison of the results with the reaction to 
former treatment and the emotional type of the individual, that the psychic 
factor IS not of major importance These patients had considerable oppor- 
tunity to be impressed by previous forms of treatment including subcu- 
taneous and intravenous medication The emotional make-up was esti- 
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mated before the effects of the treatment were known or suspected The 
best results were obtained in individuals thought to present an insignificant 
functional element m their complaints 

The duration of complaints was apparently of tremendous importance m 
the percentage of successful results Of 15 patients with complaints of less 
than one year’s duration, 14 were relieved, nine permanently and five tem- 
porarily The one case of short duration which was not benefited was in the 
salt solution group Of 47 patients with a duration of complaints of a year 
or longer, only 21 obtained any form of relief There were proportionate 
failures m all of the three injection groups It would seem then, that m 
the early cases there is a much better chance for relief by the injection treat- 
ment and the type of injection used is again of little importance It must be 
noted, however, that the novocaine injections provided a higher percentage 
of permanent relief 

Comparing the successful results with the clinical diagnoses revealed 
little difference in the effect of the injections in relation to the type and area 
of the lesion In regard to the area of the lesion, there was apparently no 
difference m the results of the injection treatment Proportionately good 
results were obtained m all of the involved areas In the type classification 
there was, similarly, some relief in all of the pathologic groups except the pro- 
truded disc and osteochondritis It should be noted, however, that in the 18 
cases with permanent relief, 12 were thought to be due to strain or myo- 
fascitis, and in the eight cases with complete permanent relief, all except one 
(hypertrophic arthritis) were in that category 

The results were analyzed in relation to the area of injection m an at- 
tempt to determine the importance of the site injected The cases were here 
divided into two types . those whicli had injection only into the first, second 
and third lumbar areas, and those m which all of the lumbar areas were in- 


jected There were no cases in which the fourth and fifth lumbar areas alone 
were treated In general the effects were similar in the two types In the 
novocaine cases, the results seemed somewhat better m those in which the 
upper lumbar areas alone were injected This was even more definite in the 

cases which obtained permanent relief 

An analysis of the indiMdual reactions to each injection bears out this 
impression that the site of injection is of no great importance in determining 
the results A similar proportion of patients was benefited b> the injections 
m each of the five lumbar areas This bears no relation to the final results 
but seems to favor the non-spccificit\ of any single area of the lumbar region 
thP «;itc of inicction The cfifect is that reported by the patient when seen 

^ubscqlt to t/te ind.^ .dual i..jcc..on OaMc 2) 

At the lime of injection pain radiated to \arious areas In 23 cases it 
was felt clnefiy in the lumbar area m one case principall) in the buttock, in 
fn'e cases the lumbar region and buttock, in si.\cn cases the lumbar region, 
.rroin and anterior thigh, in eight cases in the sciatic distribut!.,n and in 18 
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in both iho lumbai icgion and the sciatic distribution The depth of 
the injection produced Aarynig efTccts In some cases deep injection pro- 
duced only local pain In others, radiation of pain was felt while the needle 
was still superficial to the trans\crsc piocesses The pain at the time of 
injection was not necessarily a lepiodnction oi cxaggeiation of the patient’s 
original pain In most cases the complaints and the radiation of pain on 
injection were dissimilar The successful cases show'ed no constant type of 
radiation of pam on injection, and in these cases there w'as no relationship 
between original pain and pam on injection All locations of radiation were 
rcpicscntcd in the patients with tempoiaiy or permanent relief 


r\Bir II 

IndiMdual Relief from Cacli Injcclioii 



While most patients complained of pam on injection at a certain area 
regardless of the site of injection, there were many cases in which different 
areas of radiation w'ere noted following individual injections In these lat- 
ter cases, however, there was no definite pattern of radiating pain produced 
by the injection of any specific lumbar area A similar proportion of in- 
jections in each of the five areas produced sciatic pain The same was noted 
m the production of groin and anterior thigh pain 

Of the 35 successful cases, 10 obtained relief of discomfort immediately 
or within an hour after injection In four cases, the relief came in several 
hours and in 21 no improvement was noted for several days In general eacli 
patient noted relief in a similar period of time after each injection, the ex- 
ceptional case varying m the time in which relief was obtained In the suc- 
cessful cases, not every injection was followed by relief, and in the failures, 
many injections were followed by temporary relief with early recurrence 
Thus, of 231 injection treatments, 85 were followed by definite relief, 58 by 
questionable relief and 88 by no relief 
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111 the entire series of 62 cases, tlie immediate effects of tlie injections 
on the physical signs consisted of relief of tenderness in 10 cases, improved 
spinal motion m six cases, improved straight leg raising m two cases, change 
m Gaenslen sign in one case and change m Ober sign in one case The 
relief of tenderness occurred m the novocaine group in eight cases, m the 
salt solution group m two and from the needle alone in none The otlier 
effects were distributed evenly in the three groups The Gaenslen and Ober 
sign changes occurred in salt solution cases 

The signs at the time of the patient’s last visit m the successful cases re- 
vealed improvement in spinal bending and relief of pain on motion m 18 of 
35, decreased tenderness m 17 of 35, improvement m straight leg raising 
in 7 of 10, loss of Gaenslen sign m 3 of 4, loss of pain m fabere test in 3 of 
4, and relief of pain on internal rotation of the hip m two cases In the 
failures there was no significant change in the physical signs despite reported 
temporary relief after various individual injections 

Comment 

It is not the purpose of this paper to discuss the varied etiology, the 
poorly understood mechanism or the general therapeusis of low back and 
sciatic pain The analysis of the present series, however, may be of service 
in evaluating the rationale, indications and limitations of the injection method 
of treatment The etiology of our successful cases included those due to 
strain, myofascitis, hypertrophic arthritis, atrophic arthritis and a com- 
bination of these factors Ligamentous, articular, muscular and intermus- 
cular causes of pain would appear to be those best suited to the injection 
treatment It is possible that in patients with other basic causes, as for ex- 
ample intraspinal or bone lesions, there are associated ligamentous or mus- 
cular changes which may be somewhat improved by the injection tieatment 
In any discussion of this type of treatment it must immediately be under- 
stood that we are dealing with symptomatic therapy, and that, whenever 
possible, the basic cause of the ligamentous, articular, muscular or inter- 
muscular abnormality should be detected and removed 

Tlie location in the lo%\cr back or buttock of the pathologic process re- 
sponsible for the back and leg pain seems to be of no great importance so 
far as the efficacy of the injection treatment is concerned This suggests 
at once the possibility of mistaken diagnosis and this criticism is not un- 
warranted It IS possible to be misled by an area of referred tenderness so 
that a. jirimary lumbar lesion may be thought to be sacroiliac or gluteal in 
origin We do not 1)clie\e. ho\\c\er, that all of our successful cases were 
due to lumbar lesion's It i‘s possible that the clTect is that of relief of a 
secondary area of patholog> or of mu«!clc spa'-m in the area \%hich is injected 

The mechanism of the relief of discomfort is still problematiGil The 
functional element has been fairly well eliminated From the \arious sub- 
stances which ha\e been used bj other ob>er\ers with considorablc success 
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and from our own expencncc, it would seem that thcic is one and only one 
common factoi in all of the cases which ha^e been lehcced by the injection 
ticatment and that facloi is the needle 

The theories quoted In others foi then successful lesults wdnch include 
effccti. due to the production of Inperenna. icgional shock tlieiapy, interrup- 
tion of sensory leflex. lesioiation of ^asomotol equilibrium, alteied local 
tissue metabolism or stictchiiifr of adhesions w'ould seem fantastic in the light 
of results obtained In the needle alone The relief of increased intiamuscu- 
lar or mtrafascial tension and edema, oi the reduction of muscle spasm, as 
has been suggested, might, howener, offei a icasoiiable explanation of symp- 
tomatic improcemcnt That this should, in some of oui cases, be followed 
In permanent relief of s>mptoms and improvement in physical signs is no 
more rcadih* exjilaincd than similar efTecls reported by others wuth the use 
of a host of \ aiding substances 

The site of injection apparenth bears no definite relation to the success 
of the tieatmciit and is not necessarily direct!} connected w'lth the location of 
the causatnc lesion Patients ha^c been relieved b\ injection of epidural, 
intermuscular and jierineural spaces, posterior divisions of the lumbar nerves, 
muscular and nervous tissues and the siibaiachnoid space, and the injections 
have varied in location from the low'cr dorsal region to the low'er thigh In 
our own senes the individual responses of relief obtained and the successful 
end results were independent of the particular area of the lumbar region 
which was injected 

The radiation of pain at the time of injection in both the failures and the 
successful cases boic no lelationship to the original complaints Further- 
more, the depth of injection was not constant in the production of radiating 
pain The area of injection piovoked no constant type of radiation These 
observations suggest again the non-specificity of the injection treatment as to 
location of the causative factor and as to the area at which the injection is 
made They further suggest that there is no definite relationship between 
the area of the causative lesion and the type of radiating pain 

Provided that injections ai e made undei aseptic technic and provided that 
no harmful or unduly irritating substance is injected, there are no contra- 
indications to the injection treatment Carelessly used, however, the method 
IS bound to be the cause of faulty diagnosis, delay in adequate treatment and 
unduly prolonged convalescence Penetration of the subarachnoid space by 
the needle must be avoided The tieatment must be recognized as sympto- 
matic and the basic factors tracked down and eradicated The method 
should be used only m patients who have had the benefit of a complete phys- 
ical examination, radiologic studies and the elimination of remote causes of 
low back and sciatic pain It should not be used m osseous, intraspinal, 
pelvic and genito-unnary causes of pain It should not be used as a shotgun 
procedure in the case of any patient presenting these complaints It should 
not be used as a method of psychotherapy It should not be used, except as 
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a temporary measure for the relief of pain, in bone and joint lesions which 
suggest the application of another form of treatment calculated to influence 
the cause of the complaints 

Conclusions 

1 The local and regional injection treatment of low back and sciatic pain 
IS a symptomatic treatment which must be accompanied by measures to al- 
leviate or eradicate the cause of the disorder 

2 The treatment offers a possibility of success in cases where discomfort 
IS due to muscular, ligamentous, articular or intermuscular causes 

3 The functional element is of no impoitance m the success of the in- 
jection treatment 

4 The treatment offers better chance for success in the cases of short 
duration 

5 Theie is no specific area of the back or buttock in which the mj'ection 
should be made and the area of injection bears no definite relation to the site 
of the causative lesion 

6 There is no specific palliative or curative substance or solution to be 
injected 

7 There is no logical explanation at hand for the temporary and perma- 
nent relief which has been obtained Relief of intramuscular and inter- 
muscular tension, and diminution of muscle spasm aie the most reasonable 
explanations but there is no available proof 

8 The observation that the common factor in the success obtained by 
various observers with a host of substances in widely varying anatomic loca- 
tions is the use of a needle, suggests the ancient therapeutic piocedure of 
acupuncture 

Summary 

1 The histoiy of the local and regional injection treatment of low back 
and sciatic pain is reviewed 

2 A series of 62 consecutive patients ticated by this method is presented 
All cases uere treated by paravertebral deep intramuscular injection Of 
28 cases treated Avith no\ou'imc, 16 (57 per cent) obtained lelief Of 17 
casertreated ^\lth normal salt solution, 9 (53 per cent) obtained relief Of 
17 cases treated by the needle alone, 10 (59 per cent) obtained relief The 
percentage of permanent relief was somewhat higher in the no\ocainc senes 

than in the others , , , 

3 An anal} SIS of these results is presented with regard lo tht substance 

injected, the area and depth of the injection, the clinical diagnosis, the func- 
tional ekment. the effect of preMOUs treatment, the duration of complaints, 
the npe of jui'n on injection and it'' relation to the original pain, the immedi- 
ate effects of the injeeiion and the alteration in the pin steal signs 

4 An evalu.itimi of the .njection method of treatment is offered, its 
rationale discu'^sfd and its iivC'- and limitations defined 
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SCREENING FOR TUBERCULOSIS IN A CIVILIAN 
POPULATION BY FLUOROGRAPHY 

B\ Bui’Ci: II Doi M,D . F A C P . and Carl C Birkelo, M D , 

Dell oil, Michigan 

Tin: contiol of tnberculo^i'; nin*'! he ba‘'ed on the bame general principles 
that are applicable to the contiol of all communic.ible diseases Since there 
i< noctTectnc means so far de\ eloped foi nnmnin^ing the population against 
tuberculosis, the cfTorts to prevent its occurience must lest largely on limiting 
the spread of the oiganism lesponsible for the cause of the disease Since 
bovine tuberculosis has been so well controlled in this country the one re- 
maining important source of tuhcrclc bacilli is the persons who hive tu- 
bcrculo<!is It thcrefoie becomes of prime impoitance to detect as far as 
possible all the cases of tuberculosis m the communit} not only for the sake 
of finding them carlv when a good chance of lecovery exists but also befoie 
thev have had an} opportunilv to spre.id the infection to those about them 
The insidiousness of the onset of tiibei culosis either thiough lack of 
svmptoms at all oi the presence of svmptoms like those of a cold oi other res- 
piratory disease not regarded too seriously by the patient makes it very ap- 
parent that if the patient waits until he has really become ill enough to seek 
Ins phjsician’s advice he will often have progressed well beyond the early 
stages of the disease This, m part at least, has accounted for so many cases 
failing to be recognized before they have reached a far advanced stage when 
recovery is more difficult and when they have piobably unwittingly been 
spreaders of infection for some time 

The examination of large groups of presumably well persons for the 
detection of tuberculosis has therefore come to be looked upon as sound 
practice since every early case discovered means savings to the individual, the 
family and the community' in lessened hospital caie and in less chance of 
infecting others 

Edwards^ of New York has shown the usefulness of mass surveys of 
large groups m uncovering tuberculosis particularly when such surveys are 
conducted m groups that previous experience has shown have a greater 
prevalence of this disease than that of the rest of the community 

In searching for tuberculosis it is most important to find the pulmonary 
cases since they are most likely to be m a communicable state Altliough 
the extra-pulmonary cases of tuberculosis may occasionally be infectious 
they are much less apt to be so and of course ai e much less m number than 
the pulmonary cases On this basis then survey methods are designed to 
detect the pulmonary forms of tuberculosis 

* Read at the Boston meeting of the American College of Physicians, April 25, 1941 
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Everyone is familiar with the use of the tubercuhn-roeiitgen-ray surs'ey 
technic m which a tuberculin test is used to indicate those who may at some 
time have been infected with the tubercle bacillus, and the roentgen-ray of 
the chest was applied to all those reactors to determine whetlier there might 
be actual disease present This method of survey was first extensively used 
in Massachusetts in the now famous Chadwick Clinics for the discoveiy of 
tuberculosis m school cliildren Although this method has been successfully 
used for some time, it has been felt by many workers that if a more eco- 
nomical yet reasonably accurate method of roentgen-ray examination could 
be developed it would be a more practical survey method with less chance 
of error when applied directly to the whole group without pievious tuber- 
culin screening 

Accordingly many efforts have been directed towaid producing a less 
expensive type of roentgen-ray examination, with varying degrees of suc- 
cess Sensitized paper, the direct fluoroscopic examination, and more re- 
cently the photography of the fluorescent image on the fluoroscopic screen 
using small film of various sizes have been developed to meet the require- 
ment of economy in surveys 

The authors have had the opportunity to use one of the fluorographic 
methods for the past two years in case finding surveys, the results of which 
have been very satisfactory 

The method used was that developed by Dr Hollis E Potter - in col- 
laboration with the laboratories of the General Electric X-ray Corporation 

This fluorographic method employs a specially built lens in a camera 
screen unit capable of making a photograph of the fluorescent image on a 
4X5 inch film This size was arrived at aftei extensive study as being 
most desirable since it is large enough to be readil} interpreted without en- 
largement and yet small enough to make a real saving in material cost, 
namely, about one-tenth the cost of the full size film 

The source of roentgen-ray for this type of work must be good At 
least a 200 milliampere tube should be used and even more brilliant films can 
be taken if a lotating anode tube allo^\lng the use of 400 iniiliampcres is 
used since this \m11 allow a greater target-screen distance and a shortet 


exposure 

Careful checking as to the accuracy of this method h} taking films ot 
a lar^e nunihei of patients with both the regular film and the small si/t 
rc\*cated an eiior of 2 6 per cent m failure to detect certain vcr> small lesions 
This woik has been reported in detail elsewhere' More recently Bridge" 
m a similar stud\ reported less than 1 per cent error 

Since questionable lesions ma> be better Msnali/cd on a large film such 
patients ma> be called hack for large films hm in the experience of the authors 
this has not been ntcessar> exapt m a relativeh small number I'or ex- 
ample! it was found neces<nr> to call bad; onh 51 pusons for re -check on a 
!ar"t film m a tonsecutuc strits iit O,l0-t Kmall filni' 
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These small films can be made r.ipidly, better than one a minute, which 
!>• as rapidly as persons can be piepaied for examination and handled con- 
\cmenth thioiigh most clinics 

This method has been used now foi o\er a }ear and a half m the out- 
patient deiiartmcnt of the Herman Kiefei Hospital for the examination of 
contacts and those suspected of tuberculosis Over 30,000 such examina- 
tions ha^c been made and have proved very satisfactoiy in determining the 
presence or absence of pulmonar} tuberculosis of an amount necessary to 
require hospitalization For the careful work of determining the type of 
treatment and controlling the piogiess of the patient in the hospital tlie small 
film‘« ha\e not been used since here the utmost of detail is required, often 
steieoscopic studies, Bucky diaphragm films, oi perhaps section roent- 
genography 

The follow-up of patients dischaiged from the hospital or sanatorium 
IS also being done at the clinic w ith the fluorograph The economy of this 
examination makes it possible to examine more frequently than was possible 
w ith the prc\ lousl}* limited number of large films available 

Sc\cral groups other than the contacts and suspects examined m the 
tuberculosis clinic mentioned ha\e been studied on the basis of sun^eying 
those whose situation might make them more likely to have tuberculosis than 
others One of the first of these groups in winch continuous roentgen- 
rajing was started was made up of the w'omen attending the pre-natal clinics 
of the Health Department In order to make a short study of the merit of 
roentgen-raying all of the group as compared wnth tuberculin testing and 
roentgen-ra} mg only the leactors, the first 1,425 w^omeii w'ere all tuberculin 
tested and a fluorograph of 4 X 5 inch size made ° The tuberculin test was 
a single intraderinal test using 1-1000 O T , the so-called middle strength 
often used as a single dose tuberculin screen Of tliese women 144 failed 
to return for a reading of the test and it is mteiesting to note that among 
these there w’ere two actne cases, one moderately advanced and one far 
advanced, found by roentgen-ray since these had all been rayed Of 
those returning to have the test read 610, oi 47 6 per cent, were positive 
Among the positives w'ere three active cases Among the 671 negatives to 
the single dose w^eie two active cases, latei found to be positive to strongei 
dosage This is a small number from Avhich to draw conclusions and yet 
this study suggests the possibility of missed cases fiom failure to return for 
reading of the test and failure to respond to a single dose of tuberculin, all 
of which may be obviated by one visit for a fluorograph of the cliest 

Since October 1939, 4,727 prospective mothers have been fluorographed 
and 29 active cases found, an incidence of 6 1 per 1000 examined Of these 
cases five w^ere active primary cases, eleven minimal pulmonary, eight mod- 
erately advanced, three far advanced and two pleurisy with effusion 

This IS a useful survey since it affords a chance for Prompt treatment or 
the expectant mother and also safeguards the expected cii against eary 
infection through knowledge of the mother’s state at birt i 
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A smaller group of the population surveyed has been a group of women 
working under W P A as housekeepers m poor families This has been a 
comparatively healthy group — ^among 751 women only 4 cases, or 5 3 per 
1000, were found One was minimal pulmonary, two moderately advanced, 
and one far advanced 

A study of the City of Detroit each 3 fear for the prevalence of tubercu- 
losis cases reported by census areas and tuberculosis mortality rates by 
these areas has been quite revealing in showing wide variation in the amount 
of tuberculosis apparently present in various parts of the city For in- 
stance, in 1939 when planning where extensive roentgen-ray service might 
be provided in a population showing the most severe experience with tu- 
berculosis one area with over 200,000 population had a mortality rate from 
tuberculosis of 126 per 100,000 per year m comparison with a nearby area 
of slightly gi eater population but living under much better conditions with 
less congestion where the mortality rate was only 19 per 100,000 

A second fluorographic unit therefore was placed in the midst of this 
high mortality area m the summer of 1940 for the purpose of getting as 
many people as possible to come in for examination Although it has not 
been possible to do any extensive house to house visiting in this aiea to en- 
courage people to be examined and only voluntary efforts have been relied 
on, 9,326 persons have come in for examination up to March 1 of this year 
Of the 8,322 of these in which the lesults have been checked for previously 
reported cases and other duplications, 121 cases have been found, or 14 5 pei 
1000 examined, which is definitely more than the number found in other 
groups This population was 94 per cent negio Of the 121 cases found, 
22 were active primary tuberculosis, 29 minimal pulmonary, 30 moderately 
advanced pulmonarj', 25 far advanced, 3 miliary and 12 pleurisy with 
effusion 

A group of } oung persons selected for N Y A service has recently been 
examined and though the group is small, 1,420, the results indicate that this 
age group of A\orking }Oung men and women have a significant amount of 
tuberculosis since 9 cases have been found, or 6 3 per 1000 Four of these 
were minimal, two moderately ad\anccd and three far ad\anced 

The follow mg table summarizes the results m each of these four groups 

siirve}cd so far 
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Summary 

The 4X5 nich fluoi o]ii aj)h hn'' pioxcd useful and piaclical ni tubercu- 
cat.c luuhui; Application to scxcial dilTcrcnt gioups has demonsti atccl 
that thcic are significant numbers of peisons with tuberculosis to be found 
From a comparison of this method with othei methods of locntgen-ray 
examination it is believed first, that while the full siml film is the most 
accurate method, still it is too expensive foi sur\ey use, second, the sen- 
sitised paper IS good but is still too expensue (about one-half the cost of 
celluloid film) and in addition is bulky to handle and store, third, the fluoro- 
scope is not nearly as accurate as film methods and there is no permanent 
record (the error in fluoroscopy according to Fellons® is 13 per cent when 
compared with large films) ; fourth, the miniature 35 mm film, used most 
extensnely by De Abicu* of Braril and now being used by a numbei of 
persons in this country, it is bclie\ed sacrifices too much m accuracy m 
f.nor of economy These vciy small films must be enlarged before tliey 
can be interpreted Recentlj a stereoscopic technic for these very small 
films has been dei eloped mIhcIi impioies them a great deal but still leaves 
much to he desired in detail 


COXCI-USTONS 

The authors feel justified aftei this experience with the 4X5 inch 
fluorograph m concluding that , 

1 It is a reasonably accurate method of making a roentgen-ray examina- 
tion of the chest 

2 Applied directly to a group without previous tuberculin screening the 
fluorograph has definite advantages 

3 It lends itself well to group surveys 

4 Surveys of certain groups in tlie community are definitely profitable 
through the discovery of many previously unrecognized cases 

5 Wider application of fluorographic examinations will aid m the con- 
trol of tuberculosis through better case finding 
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FAMILIAi: ACHOLURIC JAUNDICE ASSOCIATED 
WITH BONE CHANGES 

By Eric L Cooper, MD, Melbourne, Australia 


Familial acholuric jaundice, frequently called congenital hemolytic 
icterus, IS a relatively uncommon disease In a city of approximately one 
million inhabitants, Melbourne, Australia, there are at least three families 
known to be afflicted with this inherited blood dyscrasia 

The family here recorded is apparently m no way connected with any of 
the families previously reported from Australia and the patients present 
rather unusual bone and facial abnormalities 

In all, 10 individuals m three generations have been affected Three 
case histones follow 


Case Reports 

Case 1 Myra B , a female aged 14 years, was admitted to hospital m 1921 aftei 
attacks of jaundice which had recuried since early childhood Her father and two 
paternal aunts had suffered from jaundice and enlargement of the spleen 

The patient had a red blood cell count of 3,800,000 per cubic millimeter, the 
leukocyte count w<is 8,000 per cubic millimeter and the stained film of the blood ap- 
peared normal Tests of the fragility of red cells showed that hemolysis commenced 
at 0 525 per cent saline and was complete at 040 per cent saline (In a normal con- 
trol hemolysis began at 0 42 pei cent sodium chloride ) The blood Wassermann test 
showed no fixation of complement The urine contained bile pigment and the blood 
serum contained bilirubin in amounts larger than normal The spleen, which extended 
well below the left costal margin vas remo\cd at operation There were dense ad- 
hesions bet^^een the spleen, the abdominal vail, and the stomach Com alescence was 
unc\entful and in the ensuing 15 years she had had no recurrence of jaundice Her 
blood fragility is now' within normal limits, hemolysis commencing at 045 per cent 
sodium chloride Three years after the abo\c opcr.ition Myra B married and had 
seven piegnancies in 12 years 

Caic 2 Merle A , eldest daughter of Myra B , was first seen iii 1936 at the age 
of 11 years She had been pale since birth and the anemia w'as so sc\crc at the age 
of seven years that a transfusion of blood was adniniisicrcd Since early infancy 
she had been subject to attacks of jaundice at mtcriak of four to fi\c months Dur- 
ing these attacks of icterus the urine became ^try dark m color There had heeii no 
didommal pain On cxainniation. Merle A was .i bright looking child of abo\c 
ordinarv intelligence, small for her age but with a \ei\ large head and an extreineU 
high forehead The skull was shaped like a box but the sutures were not depressed 
The eves had a sl.uii Mongolian appearance and tin -^km of the face w.is thick. 
•Mcisv'and of a iiniddv veDow-whnt color The conjunctiva was slightly yellow when 
hrst seen I he tnitik a’ppeared short ami the w is large in the antcro-po^tcrior 
dnmttcr The abdomen was fh-iende<l Hie spleen was lelt to one Innd’s breadth 
Ik low the left cosnl margin and moved frtily witii rt-piration No enlargement of 
the hver was detected 'I he child w all- ed with a '■]v'ht hmp ami roentgen-ray c\. 
.aimnition of the right hip '-cveabd an larly Ugg-Iirthts deiornnty INammation 

* Keccivtd for publuati'-i jaatnrs > I^-»l 
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of the blood sho\\ed a red cell count of 4,260,000 per cu nun, hemoglobin (Salih) 
60 pel cent color index 07 per cent, and a leukocyte count of 12,600 pei cu nun 
The red cells in a film showed a definite nuciocitosis — there w'as some polychroma- 
toplnlia and extreme anisocjtosis and poikilocytosis Reticulocytes w'eie present to 
the extent of 24 pei cent of all led cells A ficsh specimen of blood examined showed 
that the majoriU of the led cells wcie less bi-conca\c than usual and there was no 
rouleaux formation 

Fragility of led blood colls was .ihnormal. hcmoljsis commenced at 0 6 pei cent 
sodium chloride and was complete at 04S per cent saline In a normal control 
hcmoKsis began at 0 5 per cent saline The blood serum was yellow', Fouchet test 
positnc, quantitatue ^an den Bergh 6 units, icteric index 26 (normal 4-6), blood 
cholesterol 210 mg per 100 cc blood, scrum c,dcium 13 5 mg pei 100 cc , plasma 
phosphorus 2 5 mg per 100 cc., urine contained no bile pigments 

The roentgen-ray appearances of the skull will be described in detail later In 
brief, the hones of the cal\aruim wcic enormously thickened w’lth fine lines of denser 
hone radiating at right angles to the inner table Theie was also an appearance 
similar to tliat seen in cerebral tumors described as hamnieied copper markings The 
skull seemed ^er\ large in swe foi the age of the child The facial bones and the 
skeleton in general showed no othei abnormality, with the exception of the Perthes’ 
disease in the right hip 

At operation under ether anesthesia the spleen, w'liich w'eighed 30 ounces, was 
remo\ed without difficulty tlirough a left paramedian incision There w'ere numerous 
small stones in the cjstic duct and the gall-bladder, deeply buried in the liver, con- 
tained stones 'lliese were not rcmo\ed Condition after operation was good but 
de.ith inexplicably occurred 48 houis later Postmortem examination revealed no 
olnious cause of death, the h\er was small, soft, and fatty The heart was enlarged 
and the cardiac muscle pale and friable The bones of the skull were enormously 
thickened and the red diploe seemed to extend almost to the external surface of tlie 
bones The red bone marrow of the femur extended throughout the length of the 
bone There was no fatty marrow The right femoral head was fragmented and 
flattened, a typical Legg-Perthes’ osteochondritis 

On microscopic examination of the bones of the skull red bone marrow extended 
almost to the surface, and erosion of bone, new bone formation and fibrosis of marrow 
were seen m adjacent areas of the sections The femoral bone marrow showed 
extreme erythropoietic actnity The spleen show'ed distention of pulp spaces, some 
fibrosis and endothelial activity 

Case 3 Robert A , male, aged 10 years, w’as seen in 1936 His skin had been 
yellow since birth and there had been recurrent attacks of intense jaundice There 
were frequent attacks of colicky pain in the right upper abdomen His mother stated 
that the child’s head had always been laige and box-shaped, and he had complained 
of frequent headaches 

On examination the boy' had a Mongoloid face witli definite exophthalmos The 
skin W’as thick and muddy yellow in color The spleen was palpable to the level of 
the umbilicus The liver edge w'as palpable but there was no tenderness over the 
gall-bladder area Examination of the blood showed red cells 4,000,000 per cu mm , 
hemoglobin 60 pei cent (Salih) and white cells 15,600 pei cu mm The film showed 
definite microcytosis A few’ normoblasts were seen and 20 per cent of the red cells 
W’ere reticulocytes The red cells began to hemolyse at 0 6 per cent sodium chloride 
and hemolysis was complete at 0 45 per cent saline The blood serum was yellow, 
the van den Bergh test show’ed a positive delayed direct reaction and the Fouchet test 
was positive Roentgen-ray examination of the skull revealed thickening of the 
bones of the vault witli vertical radiations like "hair growing from the inner table” 
The suture lines were obliterated (abnormally early for a child of ten) There was 
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no abnoimahty in tlie remainder of the skeleton There was some chronic bron- 
chitis and general cardiac enlargement 

A third child, Alan A , aged 8 years, brother of these two cases was also 
examined and he showed no abnormality in blood or skeleton 

Another brother had died at the age of seven years with acute nephritis — 
the mother stated that this child at the time of death was jaundiced and had 
a large spleen 

Twin girls had died at the age of three months from severe anemia and 
jaundice 

To summarize, the mother and two children suffered from acholuric 
jaundice, one child is normal and three children have died with what is pre- 
sumed to be anemia, jaundice and splenomegaly 


Bone Changes 


In descriptions of autopsies of acholuric jaundice there is frequent men- 
tion of red bone marrow replacing fatty bone marrow in the long bones 
Even in adult cases the whole medullary cavity of the femur is occupied by 
erythropoietic tissue Many observers have recorded exti a-medullary hemo- 
poiesis in acholuric jaundice Dawson, 1931,^ leported masses resembling 
bone marrow in the hilum of the kidney and in the costo-vertebial region in 
the thorax Brannaii, 1927,- recorded a similar case and also a patient with 
bone marrow in the broad ligament Gleane, 1936,’ reported large para- 
vertebral masses of bone marrow 7 centimeters in length, these were not 
eroding the bone but apparently were extensions from the i ibs oi vertebrae 
into the loose connective tissues of the thorax 

Hyperplasia of red bone marro^\ as described aboxe is usually confined 
within the marrow cavity When, however, the hyperplasia begins in early 
infancy, before dense cortical bone limits extension of the marrow cavity, 
the shape of the bone may be determined to some extent by the bulk of the 
bone marrow. In chronic hemolytic jaundice, the call on bone marrow is 
continuous the amount of marrou increases progressnely and enlargement 


of the bone follows . r .i i • i 

Even in carlv childhood the shape of the majority of the bones is al- 

,cach detcrmnicd by a fairly dense cortex But ..t the bones of the cran.al 
vstill the outer table docs not form until later childhood. In the examina- 
tion of 100 roeiitgen-raj films of children hctii ecu the aps of one and 
uehe tears the tune of appearance of a definite outer table to the fronta 
and panetal hones ttas noted (,xrsoii.d ol.seita tioii) Hit actual teai of 

y-ir, for the outer table to be ‘>(.cn a definite 

ht e. of compact hone before the aee of .six tear- lit hones of the cranial 
riult detelop III niembrant and the development oi hont .iiid hone marrow 
4es on side hv suit- N'ormally the erowtli ot hont t steeds that ot marrow 
muil fui-ilh the imirrow is confined to the diploe .\ dpse cops loriiK on 
l e extertial surface and ihii- arise- an oitttr i.ahle similar to the iiimr t.ahl. 
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which h.ii« appeared carhei in infancy The piogtcssivc growth of bone 
marrow m the membranous bones of the cranial vault in acholuric jaundice 
leads to an enormous increase in the thickness of the diploe — furthermore, 
the diploc extends to the outer surface of the bone and the bony trabeculae 
of the diploc appear as relatively regular lines of bone foimation arranged 
at right angles to the surface of the inner table of the bone This i adial ar- 



Fig 1 Base of skull of M A , showing enormous thickneSs of frontal and occipital bones 


rangement of bony trabeculae follows the deposition of bone by the mesen- 
chymal cells of the membrane which is giving rise to the parietal and frontal 
bones Hyperplastic red bone marrow largely replaces the osteoblastic 
tissues and the greater proportion of the thickness of the skull 'consists of 
masses of marrow separated by fine strands of bone ! 

Ground sections of the parietal bone show well the contrast between the 
deeper layers of the diploe and the newly formed superficial bone, and 
roentgen-ray photographs of these sections of bone show well the radial ap- 
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pearance of the superficial layers of bone During life roentgen-ray films 
of the skull show a similar appearance which has been well described by 
Sear, 1928/^ as like “hairs growing from the inner table ” 

Microscopically the bone of these vertical trabeculae shows irregular 
laminations and irregular ossification m the fibrous tissues Active erythro- 
poietic marrow tissue is everywhere in close contact with the bony trabeculae 



Fig 2 Ground scctjon of frontal bone of M A, showing dense internal bone and porous 
bone thioughout the remainder of the thickness 

There is a complete absence of any fat cells in the bone In some areas the 
marrow shows degeneratnc changes and is partly replaced by dense scar 
tissue 

The evidence points to tt\ o distinct processes going on side b}-^ side in the 
bone On the one hand there is active hypeiplasia of bone marrow and 
formation of new bone; on the other there is an exhaustion of the over- 
stimulated marrott and replacement of the degenerating cells by fibrous 
tissue 
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Thci-e Lhangcs ha\c been clcbcnbcd in some detail in the above case of 
acholuric jaundice Exactly similar appeal anccs aie seen in Cooley’s ery- 
throblastic Mediterranean anemia (Mandeville, 1930 ■*) and m sickle cell 
anemia of the negroid races (Grinnan, 1935,"’ Lc Wald, 1932®) In these 
three conditions there is an extreme hypciplasia of bone marrow beginning 
m early childhood and resulting in the foimation of red cells which are ab- 
normal in t>pc These cells are destioycd moie rapidly than noimal red 



Fig 4 Roentgen-ray of skull of M A , showing thickened bones of skull-cap with vertical 
radiating lines (“hair growing through the outer table”) 

blood cells and thus there is a constant stimulus to maiiow activity shown 
by tlie extreme reticulocytosis common to these three diseases (Whipple, 
Reeves and. Cobb, 1928 ’) 

Many other anemias are associated with active erythropoiesis but very 
few anemias arise so early in life All three of the blood dyscrasias dis- 
cussed (acholuric jaundice, sickle cell anemia, and erythroblastic anemia) 
may arise in utero or in early infancy (Cooley, 1928 ®) The stimulus to 
bone marrow begins before the outer tables of the membranous bones of the 
skull form The result is an appearance characteristic of these three dis- 
eases 
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This vertical striation is in some respects merely an exaggeration of a 
condition frequently seen m roentgen-ray films of the skull in childhood It 
may be that anemias other than the congenital blood dyscrasias produce a 
mild grade of bone change, for the appearance of vertical striation is seen in 
the bones of the skull of apparently normal children 

Williams, 1929,” has reported similar changes m ancient skulls found in 
tombs in Peru, New Mexico and Arizona Was familial acholuric jaundice, 
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sickle cell anemia oi er\ throbla‘;lic anemia common m the families of the 
original inhabitants of central America, or is there some other explanation 
of these thickened skulls ? 

Tlic relatnc rarity of bone changes m acholuric j’aiindice is remarkable 
in \ lew of the large mimbers of cases recorded. 

Gannslcn, 1930,*" mentions changes in the bones and many of the Ameri- 
can workers record the thick skulls described in this paper (J^riedman. 
1028 Scar, Wade, and Sttigrad rt{>ortcd one case m Sjdnty e\acth 
similar to the famil) recorded in this jjaptr Xo (onncction ran he traced 
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between the S}clne} and ]\Ielbouinc famibcs Bone changes have not been 
found in the Ha7el family i eview'cd by Cow en 

On the contiary these bone changes aic i datively common in sickle cell 
anemia (Fcmgold and Case, 1933,^'' and Rose, 1929 and in crythi oblastic 
anemia (Vogt and Diamond, 1929 Although the majority of cases of 



Fig 6 Roentgen-ray of skull-cap of M A , showing radiating lines of 

new bone formation 


acholuric jaundice are chronic in type, the stimulation of the bone marrow is 
more severe in the other two anemias and bone changes would be expected 
more frequently 

An alternative explanation is that the bone changes are an associated in- 
herited anomaly Some families and some races may transmit skeletal de- 
fects w'hich render the bones of the skull more susceptible to the effects of 
severe anemia 
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Similarities between Some of the Anemias 

In hyperchromic macrocytic anemia the bone marrow discharges macro- 
cytes owing to absence of the hemopoietic principle These macrocytes are 
destroyed more easily than normal red cells resulting m an elevation of the 
blood bilirubin The clinical picture of the lemon yellow skin of pernicious 
anemia is well known Some patients with macrocytic anemia of the Ad- 
disonian type show a large amount of hemolysis Reticulocytes are present 
m the blood stream to the extent of 5 per cent of the red cells, and the spleen 
may be greatly enlarged In sickle cell anemia, described by Herrick and oc- 
curring as a familial disease in members of the negroid races, there is a de- 
fect in the structure of the red cells, and although the erythrocytes appear 
normal in the circulating blood, they assume a meniscoid or sickle shape some 
time after removal from the body Meniscocyte formation is accelerated 
by exposure to carbon dioxide The red cells are abnormal in other re- 
spects and are destroyed in large numbers m the enlarged spleen A high 
blood reticulocyte count is usual and the bilirubin in the blood is markedly 
increased In the erythroblastic anemia described b}' Cooley, 1927,^® in 
people originally coming from the countries bordering on the Mediterranean 
Sea there is an abnormality of red cell formation resulting in the escape of 
enormous numbers of nucleated red blood cells from the red bone marrow 
These erythroblasts are destroyed rapidly resulting in reticulocytosis, spleno- 
megaly and a high percentage of bilirubin m the blood serum (Baty, Blade- 
fan, and Diamond, 1932 

In familial acholuric jaundice the red cells discharged from the bone mar- 
row are less resistant to Inpotonic sodium chloride solutions than normal 
cells The red cell is also thicker than normal and the name spherocyte has 
been given to this abnormal cell These cells are destroyed in large num- 
bers resulting in splenomegaly, reticulocytosis and bilirubinemia 

Thus in all these anemias abnormal red cells are destroyed by the normal 
mechanism In macrocytic h} perchromic anemia of the Addisonian type 
the abnormahtv of the red cells can be corrected by the administration of 
the hematinic principle contained in liver The other three dyscrasias at 
present are not susceptible to treatment by replacement thcrapv. 

Acholuric jaundice is relieved by splencctomv but m the majority of jia- 
tients the fragility of the red blood cells is unaflfccted Sickle cell anemia 
and crythrobla‘^tlC anemias are as yet not influenced by medical or surgical 
treatment. Chronic ulcers in the leg are common in patients with acholuric 
j’aundicc; these ulcers heal after splenectomy is performed Similar uleers 
occur in Coolev’s anemia and ‘•ickle cell anemia (Graham, 1924 

Coolcv’s crvthrol)la‘'tic anemia and familial acholuric jaundice are both 
associated with' a petuhar change m facial appearance '1 his is described b> 
Coolcv as Mongoloid and inchales prominent eves with pufTv e\( lids— high 
malar cmInence'^ an<l nosC ‘^liort w ith dt prt'sscd bridge The «kin is a mudde 
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yellow color and feels thicl<ei than normal The head is laige and irregu- 
larl)’^ shaped wnth prominent frontal and parietal bones The Mongoloid ap- 
peal ante of the face is commoner in Cooley’s eiythioblastic anemia 

The members of the family recorded in this papei show^ a similar facies 
associated w ith bone changes in the vault of the skull but with normal facial 
bones 

These changes in the soft tissues cannot be i elated directly to either the 
blood abnormality or the changes m the skull bones The Mongoloid face 
can be described onl}* as an associated anomaly inherited wuth the blood 
dyscrasia This docs not explain the frequency of the Mongoloid face in 
Cooley’s anemia, the rarity in acholuric jaundice and its absence from the 
records of patients ith sickle cell anemia 

In sumniar} 

(1) A new' family is recorded of familial acholuiic jaundice or hemo- 
Ijtic splenomegaly of Chauffard-Minkow'ski type 

(2) This family show's the ^longoloid facies described by Cooley in 
erj throblastic anemia and also the changes in the bones of the skull reported 
m sickle cell anemia and erythroblastic anemia 

(3) A description of the bone changes is given and an explanation of the 
localization to the skull is attempted 

(4) The relationships of the three related red cell dyscrasias — acholuric 
jaundice, sickle cell anemia and erythroblastic anemias — are discussed 
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NEUROLOGICAL, MEDICAL AND BIOCHEMICAL 
SIGNS AND SYMPTOMS INDICATING 
CHRONIC INDUSTRIAL CARBON 
DISULPHIDE ABSORPTION' 

B} F II Lr-W i:y, M D , Plnladelplna, Pennsylvama 

Accoudixg to the statistics of the Textile Economics Buieau, 78,000,000 
pounds of carbon disulphide (CSa) were employed in 1937 m the 19 viscose 
ra>on plants operating in the United States of America Thousands of 
workers uere thus exposed to the potential dangei of absorbing CSo fumes 
and falling victim to intoxication Despite this fact five short case histones 
published before 1905 (Bard,^ Peteison,- Heath.® Jump and Cruice,^ 
Francine,® and one icpoit of recent } ears (Goid> and Trumper ®)) constitute 
all that American medicine has contributed to this subject 

Credit should be gi\en to Dr Alice Hamilton foi 15 years of relentless and 
e\entualh successful crusade against the danger of CSo intoxication in vis- 
cose raj on plants Di Hamilton had listed this risk as eaily as 1925 ^ In 
1937 ® she raised again her warning voice to point out that “ the lack of 
interest in the pathological signs and symptoms accompanj mg and following 
industrial CSa poisoning was in inverse proportion to its medical and so- 
ciological importance in this country which is the second largest producer of 
rayon in the world” Finall), m 1938, Dr Hamilton found a propitious 
constellation m the Commonwealth of Pennsylvania enabling her to induce 
the Department of Labor and Industry to conduct — ^with the energetic as- 
sistance of Miss Lillian Erskine, then Consulting Expeit of the Department 
— a ” Survey of Carbon Disulphide and Hydrogen Sulphide Hazards in the 
V iscose Rayon Industry ” t 

Requested to act as Consultant to the State m this investigation I had 
the good fortune to secuie the cooperation of the various departments of the 
University of Pennsylvania Medical School Thus, ,120 workeis were ex- 
amined by a neurologist, psychiatiist, ophthalmologist, otologist, internist 
and hematologist Finally, a number of biocliemical studies were made 
(Hamilton and Lewey “) 

The scientific gains of these examinations aie reported in this and in the 
papers of Dr F J Braceland and Dr B J Alpers and myself,^^” as well 
as in a previous paper of Dr R McDonald The beneficial practical result 
of the cooperative investigation was that the rayon industry in this State be- 
came deeply concerned with the problem It availed itself of experts in the 

♦Received for publication February 3, 1941 

From the Neurosurgical Department in the Hospital of the University of Pennsylvania 

This investigation was conducted under the auspices of the Department of Labor and 
Industiy in the Commonwealth of Pennsylvania 

t See here for the complete literature of the subject 
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field of Industrial Hygiene and is going to reduce the inherent risk of the 
manufacturing process to a minimum with the help of adequate control of 
ventilation and automatic machinery 

This paper does not deal with acute CS 2 intoxications but with the con- 
sequence of exposure to CSo fumes over a long period of life We prefer to 
use the term “ CSo absorption ” in reporting the findings in these individuals 
because all of them, with three exceptions, were actually working at the time 
of the examination and did not consider themselves ill, although they ad- 
mitted various complaints when specifically questioned 


Grouping of Patients and Histories 


For the sake of expediency, each of the 120 viscose rayon workers ex- 
amined was graded according to the severity of signs and symptoms in a 
conference of six medical specialists from the University of Pennsylvania 
Hospital cooperating in this investigation It is obvious that such a grading 
will always be more or less arbitrary, although certain numerical principles 
were applied as a basis for judgment The general appearance and condi- 
tion of the individual, however, could not be neglected As a whole, it was 
surprising to notice in how few instances there was any dissension among 
the SIX specialists concerning the severity of a case 

In the following, the history of representatives of h\o of the four groups, 
namely: mild (I), moderate^ severe (II), severe (III), and very seveie 
(IV) cases, is given as an example 

Group I, comprising almost 40 per cent of the examined, represents the 
largest group 


L C, aged 42, ol English dobcent, had woikcd for o\tr 13 jears in llic spinning 
department of a \iscose raj on plant He was married, had one child, and lived in 
moderate circumstances He had ne\(.i been severely ill, did not use anj medicine, 
and had not spent am mone> for personal medicine during the preceding few years 
About SIX or seven ) ears pre\ iousl> , 1 e , at the age of 35 or 36, he began to lose both 
libido and sexual power Later he noticed '•hortness of breath and nausea before 
meals although his appetite remained fair During the preceding two \tars he had 
begun to suffer from frontal and occipital headaches and from dl//lnc^s when stooping 
over. Sleep became poor IIis hands got numb while asleep, and he had to rub hi‘« 
arms when he awakened At times he had the sensation of pins and needles in his 
arms His cal\es sometimes ached so badl> that he had to prop up liis feet to gel 
relief 

The following pathological signs were observed 

P IZ Slurring of the \cnlnailar complex in electrocardiogram, !i\cr slightl} 
enlarged; bleeding of gum'; and ccch\ moves 

L - Pupi!lar\ reflexes to light shghth df creased (7 2 per cent;*, corneal 
reflexes nnrlcdK decreased (O'lS ing/mi-)t, marled dip in the audidnicur curec 
at frequencies. <hght mstagmus on right and left ga/es, Troernner 'igri of the 
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right hand, hjpcractne paielhu and Achilles reflexes When the arms were extended 
and the e\es closed, the left arm sank Pastpointing downward with tlie left arm, 
tcndcincss to pressure o\ci both radial neivcs, mild electrical underexcitabihty of the 
ulnar neiAcs (7 3V(tC) ■*- 

Diagnosis ^Iild poh neui opathy, po'^siblj with invoKement of the central nervous 
s\ ^tcm 

Going o\ci this hisloi}, one might he iinpiessed by the variety and com- 
parative graMt} of s\niptoms Ho^\e^el, the man himself was so little im- 
pressed 1)} them that he did not even considei consulting his physician A 
hardy indiMdual. he was not concerned by niinoi inconveniences which, in 
his opinion, were loo slight to worn about 

There were only three pathological signs which occurred frequently m 
this group About one-thud of the 47 peisons in Group I showed a de- 
crease of the pupillar} and corneal leflexes, and about one-half showed a 
jiathological electrical iii liability in the peripheial neive-muscle apparatus 
Nystagmus was observed in 17 per cent of them, the remainder of the signs 
were present in less than 10 per cent (table 3) 

Not one of these signs alone gi\es conclusne evidence of CSa absorption, 
but their combination should ahva}s arouse tlie curiosity of the family doc- 
tor, or the consultant, as to the occupation of his patient 
Group II comprises almost 30 per cent of all examined 
The mam difference betw'een Groups I and II lies in the increasing fie- 
quency wuth w hich the various neurological signs appear in Group II In- 
deed, some of them, such as nystagmus and tremor, reach their greatest inci- 
dence in Group II, while in most of the columns the percentage of pathologi- 
cal signs rises considerably (table 3) As a matter of fact, the gap in the 
frequency of pathological signs bet^veen Groups I and II is greater in all 
columns than betw'een II and III, and often greater than between II and IV 
No increase in frequency from Group I to Group II is visible in the charts 
recording the electrical over- or underexcitabihty of the peripheral nerves 
However, the ftcquency with w'hich specific pathological signs appear m each 
of the four groups is only one standard of severity We shall see latei that, 
at least in some syndromes, the seventy of the phenomena themselves plays a 
preeminent role in the final grading of the individual 

Group III consists of 22 workers, or 18 3 per cent of all examined 

P D , aged 54, was married and the father of six living children He had worked 
in the diurn room of a viscose rayon plant for almost 19 years He had suffered from 
headaches for many years but was not so greatly troubled at the time He was easily 
fatigued, restless and sleepless, stated that he jerked m his sleep, and complained of 
vertigo He was constipated and took a laxative twice a week, his appetite was poor 
and he was often nauseated His arms and legs were numb At times the right arm 
felt as though it were Stiff and paralyzed His legs felt heavy and he had great dif- 
ficulty m ascending stairs He trembled upon the slightest exertion or excitement 

* Microcoulomb is the product of voltage times microfarad or time m milliseconds For 
technical reasons the actual figures are given as the square root of microcoulombs (V/iC) 
The normal values for the various muscle groups are given in table 4 
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Otlicr strains, like those of Birkhaug (erysipelas) (thiee of four strains), 
also pioduced a toxic factoi, but in no appieciable quantities until six or seven 
days had elapsed All of the oiganisms pioduced toxin, some earlier than 
the otliers 

Tno toxins weie made up m laige batdies — No 420 (Crook’s strain 
flora puerperal infection) and No 624 (Frost’s strain flora septic sore 
throat) We attempted to standaidize the toxin by skin test dosage m the 
same fashion as the Dicks standardized their material The technical ac- 
curacy of our standardization procedure was not completely satisfactory in 
that our standard solutions weie probably imdei standardized as compared 
with the Diclc mateiial Hoivevei, the results weie suggestive and in tlie 
right direction 

Fifteen volunteer siisccptibles were injected with five doses of the com- 
bined material, seven \\ere still positive to the Dick test and eight had be- 
come negative within one raontli after the last injection Seven of tliese 
individuals contracted scarlet fever, one of the seven might have had a rash 
due to tlie toxin injection, since it occurred 24 houis after the fiftli injection 
(table 8) 

That we had immunized some positive susceptibles to a degree, at least, 
IS seen from the fact that on admission to tlie hospital four of the seven 
patients who contracted scarlet fever were negative not only to one, but to 
two and tliree skin test doses of Diclc toxin , tliree were still positive on ad- 
mission No definite conclusions can be drawn from this work It only 
suggests the fact that probably all streptococci produce toxins 

Oral Vaccination 

Because of the reactions following the use of naked scarlet fever toxin, 
some experimentation has been done by the Dicks on oral vac- 
cination An average of 75 million skin test doses of toxin was recom- 
mended as die immunizing dose, starting with 100,000 and increasing to 6 to 
10 million skin test doses a day for the last three to six days Of 17 in- 
dividuals in one group, 11 weie immunized In another group of 102 
persons, 98, or 94 7 per cent, were immunized 

This method of vaccination is in the experimental stage If it proves 
satisfactory, tlie objection to scarlet fever immunization on a wholesale 
measure will be materially lessened 

Comment 

The recent Army Bulletin No 81 ““ recommends that active immuniza- 
tion should be given to nurses with positive reactions to Dick tests and for 
orderlies assigned to care for patients with scarlet fever It was not 
lecommended for general use to die Surgeon General because there is a 
“ high percentage of immune subjects among adults, and because at least 5 
01 more injections are usually required to produce immunity ” 
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Susceptible young adults in contagious disease hospitals contiact the dis- 
ease because of massive cxposuie, etc, and it has been proved repeatedly 
that these individuals can be piotccted It is equally obvious that where 
there is crowding and disease occuis, as in the army, cioss infections will 
follow It IS not clear why susceptible exposees in the aimy should not be 
immunized 

In pediatiic piacticc, the only leason the vaccine may not be used is 
because of the reactions, but physicians, especially pediatricians, can easily 
immunize their patients, especially if they appieciate the reactions and avoid 
them by injecting a greater number of smaller doses 

Conclusions 

1 Susceptible adults aie easity immunized with scarlet fever toxin to 
the point where they will have a negative Dick leaction 

2 Eight nuises successfully immunized to a negative Dick test developed 
seal let fever, an attack rate of 0 6 per cent 

3 Active immunization against scailet fever has become a standaid 
procedure in most hospitals for contagious diseases 

4 Active immunization, though not a public health measuie as yet, can be 
used by private physicians in their practice, provided they take precautions 
to avoid complications 
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THE TREATMENT OF ACUTE EMPYEMA; 
TREATMENT BY CONTINUOUS TIDAL 
IRRIGATION AND SUCTION (HART) '' 

By Ben Klotz, BA, MD, FACS, Washington, D C , and 
Bernard Lidman, B S , M D , Norfolk, Virginia 

The method of treating acute empyema by tidal irrigation and suction, 
described by Hart,^’ “ was introduced in 1929 on the medical and 
surgical services of tlie Smai Hospital, and since that time 33 cases have 
been treated by this procedure In four of these, tidal drainage was insuf- 
ficient and was followed later by rib resection and thoiacotomy, they will be 
discussed separately later m this report In 30 of the 33 cases, tlie operative 
procedure was performed and tlie subsequent course was followed personally 
by the senior author 

Techmc The details of the metliod, opeiative and postopei ative, have been 
clearly given by Hait,^ and we followed them closely In all our cases (including 
those with a bionclio-pleural fistula) we used the apparatus as desciibed and illus- 
tiated in his paper in 1935 “ We did not follow closely enough his directions for the 
case of the broncliofistula in our senes As a lesult of our own experience we wish 
to make tlie following suggestions about the care of the appaiatus which we think 
may be helpful 

To prevent leakage, especially in diildren, it proved advisable to secure the tube 
in the chest snugly This was accomplished by tightening the adhesive on the front 
of tlie chest after the patient was turned on his back (the adhesive having been first 
applied with the patient on tlie sound side) Also, to pi event excess pulling on the 
tube by the nurse when she changed the bed linen, we allowed an increase m the 
length of tlie tubing leading to the inigating bottle Apparently this did not inter- 
fere with the force of the irrigation 

To prevent air fiom entering through die flask containing the fresh fluid, we 
marked the flask to indicate a point beyond whidi tlie fluid level was nevei allowed to 
fall 

Thick pus and fibrin did not give us iiiudi concern, especially if we aspirated 
most of the tliick pus and irrigated the cavity at tlie time of tlie tlioiacotomy and 
before we attached tlie bottles If plugging did occur, it was only temporal y and 
the plug could always be dislodged without disconnecting tlie appaiatus 

Some cases demand more attention than others It is an advantage to have pei- 
sonnel familiar with the operation and care of the appaiatus We found nuises moie 
suitable tlian house-officers because the formei aie more permanent m tlieir positions 

The tube m the chest can be withdrawn at one time if complete suction has been 
maintained for about five days Tlie shortest lengtli of the tube in the chest to give 
proper irrigation measured between 4% and 5% inches 

The chief chance of complication developed at the time of the insertion of the 
trocar Preoperative roentgen-rays should always be taken m order to locate if 
possible die height of the diaphragm Great care should be exeicised in locating 

* Received for publication August 23, 1939 

\r 1 Departments of Surgery and Medicine, Sinai Hospital, Inc, Baltimore, 
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the pi Opel intci space and it is piobably safci to go a space higher than in the reverse 
diicction 

Of the 33 patients tieatcd, six died, i e , a moitality of 18 pei cent The 
mortality in the 29 patients treated closed drainage alone was 20 7 per 
cent (table 1) 


Tabu: I 
hlortniity 



Ko Cases 

Deaths 

Percent 

Mortality 

Tidal irngalion onl} 

29 

6 

20 7 

Tidal irrigation plus rib resection 

4 

0 


lota! 

33 

6 

18 2 


Theie were six deaths in the group of patients treated with continuous 
tidal iriigation and suction In three cases, death was directly attributable 
to acute purulent pericarditis, associated, in one patient, with acute peritonitis 
At necropsy, the empjema cavities were almost entirely clear Two infants, 
aged 21 and 12 months respectively, wrere critically ill and almost moribund 
when they were admitted to the hospital In both, tidal drainage worked 
w'cll, but their toxic state could not be relieved The sixth fatality occurred 
m an eight year old girl who had unilateral empyema during a fulminating 
pneumonia w’hicli involved all five lobes and which was complicated by acute 
encephalitis and hemiplegia (table 2) 


Tablt: II 
Fatalities 


Aee 

Oreanism 

Patient’s Condition 
at Operation 

Time of Death — 
Days Postop 

Cause of Death 

11 yrs 

Pneumococcus 
Type IV 
Pneumococcus 
Not typed 
Pneumococcus 
Not typed 

Fair 

36 

Suppurative pericarditis 

5 mos 

Poor 

2 

Suppurative pericarditis 

10 mos 

Poor 

3 

Suppurative pencarditis 
peritonitis 

21 mos 

Pneumococcus 
Not typed 

Moribund 

1 

Systemic infection 

12 mos 

Pneumococcus 
Not typed 

Moribund 

4 

Systemic infection 

8 yrs 

Pneumococcus 
Type I 

Very tOMC 

7 

Encephalitis, hemiplegia, 
5-Iobed pneumonia 


All the patients who died were under the age of 12 , four were less than 
two years old (table 2) In tlie group under two years of age, the mortality 
rate was 57 per cent whidi is high, but it must be recalled tliat two of these 
patients died of purulent pericarditis and tlie othei two because of an over- 
whelming systemic infection, furthermore, the number of patients in this 
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age group is very small In all cases, the iirigation apparatus functioned 
satisfactorily 

The age incidence in the gioup (29) treated by tidal irrigation alone 
ranged from five months to 46 years, 22 were under the age of 16 (table 3) 

Table III 


Age Groups 


Age 

No Cases 

No Deaths 

Days Treatment 
(Average) 

Birth to 6 mos 

1 

1 


7 mos to 12 mos 

1 

1 


13 mos to 24 mos 

5 

2 

27 

2 yrs to 5 yrs 

6 

0 

39 

6 yrs to 10 yrs 

5 

1 

35 

11 yrs to IS yrs 

4 

1 

43 

16 yrs to 20 yrs 

1 

0 

48 

21 yrs to 30 yrs 

3 


46 

31 yrs to 50 yrs 

1 

3 

1 


23 

1 

1 

1 

29 

6 

37 


The “average duration” of treatment (37 days) comprises the time interval between the 
institution of drainage and the final withdrawal of the tube 


Bacteriological studies show that no patient with streptococcal or staphy- 
lococcal empyema died, which is in agreement with Hart’s observations^ 
All SIX of the deaths occurred in patients who had pneumococcal empyema 
one type I, one group IV, and four m whom the pneumococci were not typed 
(table 4) 


Table IV 
Organisms 


Number of Number of 

Orsanum Cases Deaths 

Pneumococcus 

Type I 8 1 

Type II 0 0 

Type III 2 0 

Group IV 5 1 

Not typed 10 4 

Staphyhcoccus 

albus 1 0 

aureus 1 0 

Streptococcus 

hemolyttcus 2 0 


Almost all of our patients had extensive, free empyema which was drained 
easily In two patients with bilateral empyema, the fluid was pocketed on 
one side, but there was no interference with irrigation In two infants 
who died of acute suppurative pericarditis tlie empyema drained was en- 
capsulated in a single large pocket, and in botli necropsy demonstrated that 
the pleura elsewhere was clear One 39-year-old patient, with right-sided 
interlobar empyema, had complete closure of the cavity in 12 days 
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Twciity-thice of the patients had pneumonia affecting more tlian one 
lobe Fourteen had consolidation of two lobes, and seven had lesions in- 
volving three lobes (table 5) 


Tablc V 
Lobes Involved 


Number of Lobes 

InvolNcd Patients Recovered 

1 6 5 

2 14 12 

3 7 5 

4 1 1 

5 1 0 


Died 

1 

2 

2 

0 

1 


Duiing the period that this method of treatment of acute empyema has 
been employed at this hospital, open drainage has also been used The medi- 
cal service has endeavoied to select tliose cases for tidal drainage that would 
profit best by tins procedure, and has, at the same time, advised open thorac- 
otomy for many patients who appeared to require tliat operation 

In reviewing tliese cases, several major indications for tidal drainage 
become apparent and these may be summarized as follows 

Number of 
Patients 


Condition too poor for nb resection 4 

Streptococcal empyema 2 

Synpneumonic empyema 12 

Bilateral empyema 3 

Broncho-pleural fistula 4 

Septicemia ith synpneumonic empyema 4 


Under tidal drainage the temperature ordinarily returned to normal 
witlnn thiee or four days after the irrigation was begun However, in the 
four cases with broncho-pleural fistula complicating pneumonia, elevations 
of temperature persisted from two to three weeks after drainage was in- 
stituted In some instances slow resolution of the pneumonic process re- 
sulted in pyiexia beyond four days, in one case there was a recrudescence of 
the pneumonia, and in another, a dissemination of the pneumonia to the 
contralateral side “ Catlieter fever,” so-called because it is caused by a 
plugging of the tube by clumps of fibrin, occurred occasionally, but was 
readily corrected by mechanical flushing or irrigation with Dakin’s solution 

Bi oncho-PIeural Fistula In the treatment of broncho-pleural fistula, 
tidal drainage was very effective, although the results obtained in this series 
were not as spectacular as those reported by Hart *' * In almost all of the 
latter’s cases, the fistula closed within 48 hours In our senes (table 5) 
plosure was not effected until a much longer period had elapsed, probably 
for' the reason already mentioned, when closure did take place, however, 
the healing was permanent The series included four cases, without a single 
mortality 

Bilaterdl Empyema Recovery followed tidal irrigation m three cases of 
bilateral empyema In this group the results were more satisfactory tlian 
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those noted by Hart,®' * and are reported in detail below All three patients 
load bilateral pneumococcal empyema, one due to Type I pneumococcus and 
two due to infection with gioup IV pneumococci 


Tabix VI 

Broncho-Pleural Fistulae 


Patient 

Age 

Duration of 
Emiiyenia — 
Days 

Duration of 
Fistula — ^Days 
Before Irrigation 

Closure 

Days — 

Postop 

Irngition 

Total 

Days 

R E 

18 mos 

3 

2 

20 

32 

N J 

2 yrs 

5 

S 

62 

71 

D S 

3 yrs 

8 

7 

11 

32 

C K 

21 yrs 

8 

4 

12 

47 


In one case, N J, the pneumotliorax was present before any diagnostic needling w 
done, in the others it was detected only after diagnostic thoracenteses 


R R, two years old, was admitted Febiuary 24, 1936, witli acute otitis medi 
Tliree days later signs of pneumonia of the left lower lobe developed, followed in 
days by signs of empyema (March 9) Four days after the left-sided pneuiy^ 
became manifest, signs of consolidation of the right lower lobe were detectec?^ 
signs of empyema appeared seven days later (also March 9) Tidal drainagh*"® 
instituted on the light side two days after the discovery of the effusion there, am 
fluid was found to be pocketed The temperature fell to normal within 48 h]L_ 
but rose again within a few days, and on Maidi 20 tidal drainage was begun onf~ 
left side, where tlie fluid was free Both inigation apparatuses worked satisfactcl 
and were run simultaneously tliroughout tlie course of the illness Drainage I 
iirigation were maintained foi 52 days on tlie right side, for 30 days on the left Si 

G P , SIX years old, was admitted November 23, 1929, with pneumonia of tv 
days’ duration, involving the right middle and lower, and the left lower lobes Fou 
teen days after the onset of the illness signs of bilateral empyema became evidei 
Tidal drainage was begun on tlie left side four days later, on the right side aft 
an interval of seven days The com se was complicated by an acute pyelonephritis ai 
by a recrudescence of tlie left lower lobe pneumonia, but continuous irrigation wi 
uninterrupted Total days of iriigation light side — 31, left side — 37 

G H , seven years old, was admitted on October 30, 1933, with pneumonia ii 
volving the right upper, middle, and lower lobes, of five days’ duration Three da; 
later, signs of empyema appeared After three aspirations, tidal drainage was begu 
eight days after discovery of the empyema Two days after the institution of coi 
tinuous drainage, pneumonia of tlie left lower lobe developed, followed in 14 days 1 
empyema on that side Tidal drainage was staited witliin 24 houis, both apparatus 
functioning concurrently Tlie subsequent course was satisfactory Total days of irr 
gation right side — 51, left side — 32 

As can be seen from table 7, many of the patients included m this seru 
developed serious complications, frequently rendering treatment of any km 
difficult and prolonging the period of hospitalization Most of the con 
plications could not be attributed to the method of tlierapy, but it was ev 
dent, as noted by Hart,® tliat precautionary measures can minimize tlie 0 ( 
currence of at least three untowaid evaits These are (1) Reformation c 
tlie cavity, because suction is removed too early, (2) pocket formatioi 
because suction is applied too rapidly, and (3) osteomyelitis of a rib 
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Thclc wcic foui patients in whom, foi ^dl^ous reasons, rib resection and 
Uioracotomy were performed aftei picliminary tidal jrngation and suction 
One patient, an acutely ill 61 yeai old man with severe diabetes, was Gai- 
ned safely o\er an old interlobar empyema by tidal iiiigation for two months 
Because of the rigid walls, the cavity could not be reduced to less tlian 15 c c. 
capacity Rib resection and lemoial of the roof of this cavity were followed 
by complete lecovcr) Mithin a yeai 

Tabix VII 


Complications 



Total 

Reco\ery 

Deaths (6) 

Not referable to treatment 




V. Bilateral cmp> cma 

3 

3 

0 

Bilateral pneumonia 

11 

8 

3 

P Pericarditis 

3 

0 

3 

Ot Peritonitis 

1 

0 

1 

Septicemia 

9 

9 

0 

"noephahtis 

1 

0 

1 

becor media 

7 

4 

3 

incho-pleural fistula 

4 

4 

0 

2 tastatic abscess 

1 

1 

0 

inarthntis 

1 

1 

0 

‘yeloncphritis 

2 

2 

0 

^irunculosis 

1 

1 


Myocarditis \i ith cardiac insufficiencj' 

3 

2 

1 

')steomyelitis of nb (secondarj' to trauma before ad- 
mission) 

Subcutaneous emphysema, infected (preoperative) 

1 

1 

1 


1 


deferable to treatment 




Reformation of cavity, suction remo^ ed too early 

1 

1 


Pocket formation, su^ion applied too rapidly 

3 

3 


Osteomvelitis of nb 

1 

1 

0 


In a 27 year old woman, from whose pleural fluid pneumococcus Type III 
and Hemophilus mfluensae were cultur^, tlie empyema reformed because 
suction was removed too early After open thoracotomy was done she con- 
valesced uneventfully and was completely healed six montlis after rib resec- 
tion 

There was one patient in whom tidal irrigation was unsatisfactory from 
the time it was instituted This was a young man of 23, who was found, 
after rib resection and wide exposure of tlie thoracic contents, to have post- 
pneumonic lung abscesses (hemolytic Staphylococcus aitieus), with multiple 
empyema pockets Another patient, a 45 year old woman, developed a 
complication which might be considered the result of a technical error Pus 
had been obtained with the aspirating needle placed supposedly in the right 
eighth interspace On insertion of the trocar, however, pus was not ob- 
tained A roentgen-ray film then showed a high diaphragm with the ca- 
theter m the ninth interspace Failure to take a film before thoracentesis 
certainly contributed to this error She developed a subphrenic abscess. 
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presumably as a result of the perforation of tlie diaphragm, but recovered 
completely after a rib lesection for the drainage of the empyema and after 
another one subsequently for the diainage of the subphrenic abscess 

Summary and Conclusions 

During a period of nine years, 33 patients with acute empyema have been 
treated by closed drainage, witli continuous irrigation and suction (Hart) 
The mortality rate m the entire series was 18 pei cent; in tlie 29 cases 
treated by irrigation and suction alone (without subsequent open drainage), 
20 per cent The six deaths tliat occurred were due to pre- and post-opera- 
tive complications, and were in no way related to the mode of treatment No 
patient with streptococcal or staphylococcal empyema died 

Tidal irrigation functions equally well in the presence of thick or tliin 
pus, provided the person responsible for tlie management of the ap- 
paratus is familiar with the teclinic of removing clumps of fibrin from tlie 
drainage tube which may become plugged in those cases m which thick pus 
IS found. 

The indications for closed drainage by the Hart method are reviewed 

Tidal irrigation and suction were found to be effective in four cases of 
bronclio-pleural fistula and in three cases of bilateral empyema, witliout a 
death in either group 

Complications due to the method of treatment are noted, particularly in 
two patients in whom tidal drainage was followed by rib resection and 
thoracotomy 

None of the patients treated by tidal drainage alone developed clironic 
empyema or a persistently draining sinus * Two adult patients developed 
chronic empyema following tidal irrigation supplemented by rib resection, 
one healing within six months, the other within one year 

The closed method of treating empyema requires the constant personal 
attention of the operator If he is not willing to give this he should not 
employ the method The technic and tlie care are simple and easily learned 
after several patients have been treated 

Dr Deryl Hart set up and supervised the treatment in several of the early cases herein 
reported We wish to take this opportunity to express our appreciation of his kmdness 

Our thanks are gratefully extended to Dr Charles R Austrian for his encouragement 
and advice in the preparation of this report 


♦One patient, F R, was admitted first m 1935, at the age of 18 years, with a massive 
mpyema on the left side, at that time the empyema was apparently successfully treated 
W tidd irrigation She ran a smoother course tiian any other patient (according to notes on 
her chart) previously so treated Her temperature never went over 100" F On ttat admis- 
sion she gave a history of rib resection for left sided empyema at three 3 rears of age 

Since this report was written she was readmitted July 12, 1938 with a draining chronic 
mpyema which had been operated upon at another hospital in annthpr ciiy On Jtdy 
1938 her left chest was explored after resecting part of the sevens, eighth, and ninth ribs 
Recovery was slow and she healed down to another chronic sinus On January 5, 1939 the 
wronic pleurocutaneous smus tract was excised She was finally discharged on Jan uar y 26, 
1939 with wound healed, havmg had a normal temperature for 10 days 
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The treatment of bacterial endocarditis by diemical agents has been 
under consideration for many years, and tlie literature before sulfanilamide 
contains many repoits of cures 

The reproduction of the disease in dogs'*®'® and its cuie followmg tlie 
use of merthiolate intravenously * and sulfanilamide orally * created a hope 
that such agents could be successful in human cases With the failure of 
merthiolate and the extended interest in tlie use of sulfonamide drugs in 
other fields of coccal infection, there has been renewed study of the use of 
these sulfonamide diugs in all forms of bacterial endocarditis 

A glance at the literature of the past few years reveals many reports 
of cures,®"'® but curiously, many times as many failures, and of course only 
a small fraction of the number of failures is reported This fact leads to 
a more critical attitude with regard chiefly to the validity of diagnoses in 
those cases reported as cures For example, if a patient known to have a 
valvular heart disease becomes febrile during the puerperium and displays a 
positive blood culture which is removed following sulfanilamide, the case may 
still have been not one of endocarditis, but perhaps only of pelvic cellulitis 

If tliere were a certain cure for bacterial endocarditis now there would 
be no need for furtlier discussion But practitioners all over the country 
have attempted to repeat the allegedly successful methods in their own cases, 
and having met with failure, approadi the discussion with open mind and 
with some skepticism 

The Dtagnosus Eveiy clinical report should reveal the evidence on 
which the diagnosis is based The diagnosis cannot be established by 
declaration The evidences of bacterial infection of the heart valve are 

1 Toxemm This point has been well emphasized by Christian'* in 
a recent paper Toxemia is evidenced by fever, weakness, pallor,'® and 
deterioration of tlie blood 

2 Increasing evidence of valvular defects The increase m evidence 
is very important Not only must murmurs be detected, but tliese murmurs 
must be getting more coarse in quality week by week The speed of in- 
crease is marked m acute endocarditis, slow but definite in subacute endo- 
carditis Those rare cases of vegetations which form on the wall of the 
aoita or pulmonic artery can be excluded from tins discussion 

3 Bacteienna It is important that the blood culture be constantly 
positive In rheumatic cases in which there is a bacteremia the colony 
count IS usually low, but the colonies should be identified as belonging to the 

* Read at the Boston meeting of the American Gillege of Physicians, April 22, 1941 
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same strain of nonhemolytic sticptococcus Too many leports otherwise 
convincing, desciibc only one or two blood cultuies 

4 Embolic phenomena are common but not always present at the time 
of observation The peteclnae of the skin and conjunctiva, and the deeper 
hemorrhagic lesions about the finger tips aie the most common These are 
assumed to be embolic Less fiequent are the more definitely embohc oc- 
clusions 111 the spleen, kidn^, and brain 

5 Finally, a critical exclusion of other sources of bacteremia must be 
made 

If the literature is now renewed witli tliese criteria m mind, the num- 
ber of apparent cures dwindles 

The discussion of chemotherapy is linked with the discussion of patho- 
genesis®® It IS not necessary to be controversial on this point since it is 
piobably true tliat as the disease is produced, so it is to be cured In other 
words, the route used by the bacteria can also be used by the cliemical agent 
But pathogenesis has a bearing on the i elation of fibrin to the bacteria, and 
so IS worth considering in view of the alleged importance of fibrin in de- 
feating the effect of treatment 

The idea has been advanced that fibiin protects tlie imbedded bacteria 
from the action of drugs * This was the basis for using heparin in an effort 
to pre^ent the formation of this piotective fibrin®^’®® The subsequent use 
of heparin met with failure 

There is another idea ®® that the vegetation develops as a result of bacterial 
plugging of fine capillaries in the previously damaged valve and then builds 
up from die interior of the valve and breaks through the necrotic material 
onto the free surface of the valve where some blood-stream fibrin deposits 
on its surface 

Studies of vegetations both in human and in experimental * cases seem 
to support tlie idea that tlie bacteria causing the infection of the blood stream 
are not those imbedded m the mass of pink-staining material, but rather tlie 
bactena spieading upon tlie endocardial surface uncovered by fibnn This 
would give fibrin a more beneficent role as far as the patient is concerned, and 
would support the theory that the formation of fibrin should be encouraged 
rathei than prevented 

In tlie medical service at* die University Hospital of St Louis University 
in the past diree years there have been 28 cases of acute and subacute bac- 
terial endocarditis treated with chemical agents It has frequently happened 
that blood cultures were sterilized by both merthiolate and die sulfonamide 
drugs Merthiolate should never be given in amounts exceeding 0 15 gram 
per 100 lbs of body weight , nor more frequently than once in 10 days This 
drug should not be used if there is evidence of active hemorrhagic nephritis 

In the use of the sulfonamide drugs an effort was made to maintain the 
usually accepted levels of concentration in die blood Two patients have 
been treated with neoarsphenamine 
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Of the 28 cases in this senes, seven were of the acute or malignant va- 
iiety, and 21 of the subacute variety All the latter were infected by non- 
hemolytic streptococcus There weie no lecoverics in this series (table 1) 


Tabll I 


Chemotherapy of Bacterial Endocaiditis 


Acute Bacterial 
Pneumococcus X 
I 

XII 

III 

VIII 

V 

Gonococcal 

a 

Subacute Bacterial 

Streptococcus Non-hem 
9 patients 
2 
1 
3 

3 “ 

1 

1 

Total Number 


Drug Used 
Sulfapyridine 

" + Serum I 

“ + Serum VII 

Sod Sulfapyridine 
Sulfapyndme 

Sulfapyridme -1- Serum V 
Sulfanilamide + Fever 
Sulfapyridine 

Drug Used 
Merthiolate 

“ + Sulf 

" -j- Vaccine 

Sulfanilamide 
Sulfapyndme 
Sulfathiazole 

Sulf + Merth + Neoarsph 
ited Cases^ — 28 


Result 

Autopsy 


No autopsy 

fi (C 

Autopsy Aortic Veg 

it tt it 


Autopsy 

Autopsy 

it 

tt 

it 

tl 

tt 

No Recoveries 


There were three patients whose histones deserve special mention The 
first illustrates how standard methods instituted under apparently ideal con- 
ditions, nevertheless failed to bring about recovery (table 2) The second 


Table II 

Chemotherapy of Bacterial Endocarditis, Special Cases of Bacterial Endocarditis 

(1) Male, 27, acute gonococcal arthritis 

Sulfanilamide from fourth day enough to gpve continuous 
concentration m blood of 10 mg per 100 cc 
Negative physical examination of heart by 
competent exammers 
Positive blood culture on entrance 
Three treatments by hypertliermia (physical) 

Cardiac murmurs, appeared and increased 
Autopsy Aortic gonococcal endocarditis 
Pericarditis 

illustrates the possible cure of endarteiitis of tlie pulmonary artery by mer- 
thiolate (table 3) The tliird, a patient on the service of Dr W H 01m- 
stead in St Maiy’s Hospital, illustrates the cure of bacterial endocarditis or 
endarteritis by successful ligation of a patent ductus arteriosus by Dr J M 

Table III 

Chemotherapy of Bacterial Endocarditis, Speaal Cases of Bacterial Endocarditis 

(2) Male, 14, no history of acute rheumatic fever 

Systolic murmur and thrill, second left i c s 

High diastolic pressure 

Blood cultures 500, 540, 550 colonies per c c 

Ligation of patent ductus arteriosus 

Sterile blood cultures 

Clinical recovery 
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Mudd This case will undoubtedly be added to tlie literature by these work- 
ers to take its place with one pie\iously desciibed by Touroff and Vessel 
(table 4) 

Iadle IV 

Chemotherapy of Bacterial Endocaiditis, Special Cases 
(3) Female, aged 23 

Onset Sore throat tieatcd with sulfanilamide 
l^ter, fc\er and pain in left diest 
Examination Systolic murmui second ics left 
Blood Cultures Non-hcmolytic strep VI times 
SO colonics per c c 

Clinical Diagnosis Subacute bacterial endocarditis 
pulmonic valve (congenital) 

Treatment* Merthiolate 
Autopsy Healing pulmonar) endarteritis— 
mercury poisoning 

Conclusion 

The practitionei in considering the dieniotheiapy of endocarditis must 
be suie, first, of the diagnosis He must then avoid injuring the patient 
He must select chemical agents which seem to suit his situation These are 
in order of reported successfulness sulfanilamide, sulfapyridine, sulfanil- 
amide combined with fever physically induced , neoarsphenamine 

A few jears more of observation aie necessary to determine whidi of 
these procedures, if any, is to be uniformly or occasionally successful 
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SPUTUM STUDIES IN PNEUMONIA. THE 
SELECTION OF THERAPY * 

By Arthur W Frisch, M D , and Alvin E Price, M D , F A C P , 

Dctioit, Michigan 


During the past few jeais the sulfonamide diugs have proved to be so 
effective that tliey have laigely supplanted serum m the treatment of pneumo- 
coccic pneumonia Some clinicians, however, use both forms of medication 
either simultaneously m ciiticall} ill patients oi sepaiately in the event of 
failuie of one agent alone Because of the known differences in the mode 
of action of serum and chemothciapy, and because of variations in the 
seventy of different cases, it would seem desirable to individualize specific 
treatment if some satisfactory ciiteiion was available which would indicate 
the exact status of each patient Duiing the past four yeais we have been 
studying Wright stained smeais of rusty sputum fiom patients with pneumo- 
coccic pneumonia in an effort to obtain information concerning the pneumonic 
process in tlie lungs of individual cases Several obseivations made during 
this study which are of particular mteiest are summarized below For the 
technic and detailed results the reader is referred to the original publica- 
tions ^ 

It w'as noted that the number of extracellular encapsulated pneumococci 
in rusty or bloody sputum constituted a reliable index of the seventy of 
the pneumonic process This observation has made possible an accurate 
estimate of the prognosis in each case A definite correlation was obtained 
between the number of pneumococci per oil immersion field in smears of the 
sputum and those clinical factors whidi aie usually regarded as true indices 
of the severity of the infection Thus, as the number of pneumococci per 
field increased a corresponding rise in mortality rate, incidence of bacteremia, 
leukopenia and multiple lobe involvement also occurred If the sputum 
count exceeded 50 per field, the prognosis was usually grave regardless of 
what form of therapy was administered 

Examination of sputum has also revealed tlie difference in the mode of 
action of serum and chemotherapy as seen in human patients Wilhm 8 
to 36 hours aftei the intravenous injection of specific horse or rabbit serum 
the pneumococci in the sputum were f ormd to be agglutinated, and in many 
cases an increased phagocytosis of the organisms wras demonstrable The 
number of pneumococci per field, however, decreased gradually in most in- 
stances so that by the time the sputum lost its rusty character only a few 
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were present Occasionally specimens of sputum fiom patients who had 
not yet received therapy contained pneumococci which were already ag- 
glutinated In these cases it was believed that the spontaneous clumping 
was indicative of a developing active immunity on the part of the patient 
himself It was also observed that* when serum was given to patients with 
large numbers of pneumococci m the sputum the induction of agglutination 
was difficult and m some cases a piogressive increase in number of pneumo- 
cocci occurred even m the presence of clumping and phagocytosis Chemo- 
therapy, on the other hand, usually accomplished that which serum often 
failed to do Within 12 to 36 hours after the administration of sulf- 
anilamide, sulfapyndme, or sulfathiazole the number of pneumococci per 
field m tlie sputum decreased rapidly This effect was independent of tlie 
agglutination and phagocytosis associated with active or passive immunity 
Occasional patients were encountered who failed to show a decrease in tlie 


Table I 

Method of Selecting Therapy 


Pneumococci 
per Field 

Day of Illness 

Sputum 

ClumpinE 

Treatment 

10 or less 

4 or more 


No specific treatment 


Any 

+ 


10 or less 

3 or less 

— 

Antipneumococcic serum 

11 to 50 

Any 

-f- or -• 

Sulfapyndme or sulfathiazole 

51 or more 

Any 

-i- or — 

Chemo- plus serum therapv 


number of pneumococci, but the majority of those treated with the three 
drugs responded with a typical bacteriostatic effect in the sputum “ Drug 
fastness ” as judged by the return of the pneumococci to the sputum follow- 
ing an initial decrease was observed m 17 per cent of the patients treated 
with sulfanilamide, whereas the same phenomenon occurred in 6 per 
cent of those given sulfapyndme and m only 2 per cent of tliose treated 
with sulfathiazole t 

If the above observations were correct it ought to be possible to conduct 
a therapeutic experiment in whidi the patients are grouped according to 
prognosis on admission to the hospital and an adequate form of tlierapy 
selected for each patient by means of the sputum examination We have 
accordingly tieated 270 roentgenographically proved cases of types I, II, IV, 
V, VII, and VIII pneumonia in which tlie sole criteria for tlie selection of 
therapy were the sputum findings and clinical data listed m table 1 In such 
an experiment the lowest mortality rate would be expected m those cases 
which received serum or no specific treatment, whereas the highest mortality 

* Studies in progress at the present time indicate that spontaneous clumping of pneumo- 
cocci in the sputum is due to the production of agglutinins hy the host 

t E\idence is now available which indicates that these drug fast strains are able to 
grow m roncentrations of sulfapyndme and sulfathiazole exceeding those found in the 
patients blood during therapy 
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\\ould occui in those patients who wcie given sulfonamide drugs or combined 
therapy The important factors of age, pneumococcus type, bacteremia, 
leukopenia, and the degree of pulmonary involvement weie not considered 
Subsequent specimens of sputum weie obtained at intervals of 12 hours to 
deteumne ^^hcthcl oi not a therapeutic effect had been obtained, and the 
appiopriatc treatment was instituted if the number of pneumococci per field 
increased Serum therapy A\as discontinued when clumps of pneumococci 
appeared in the sputum® Duiing the past year we have also successfully 
conti oiled chemotherapy dosage by means of the sputum The results of 
these obscrxations will be reported m futuie communications 

Results 

In the gioup of 48 patients who received no form of specific therapy 
there were none m whom the blood ailtuie was positive and only a few who 
had total leukoc 3 'te counts below 10,000 or who had more than one lobe of 
tlie lungs imolved All of these cases, on the basis of tlie method of 
selection used, showed 10 oi less pneumococci per oil immersion field through- 
out tlieir illness (table 2) Specific therapy was withheld in these patients 


Table II 

No Speafic Therapy 


Tjpe 

Cases 

Bacteremia ^ 

1 

Leukopenia 

Multiple Lobe 

Ezpued 

I 

18 

0 1 

2 

1 

0 

II 

4 

0 

0 

1 

0 

IV 

1 


1 

0 

0 

V 

5 



1 

0 

VII 

8 


1 

2 


VIII 

12 

0 


1 

0 

Total 

48 

0 

4 

6 

0 

Per cent 


0% 

1 8% 

13% 

0% 


because it was considered that either adequate immunity was present or 
the infection was mild enough to be kept in check by the natural de- 
fenses of the patients themselves Although the clinical course in many 
of these cases was not dramatic, they all recovered satisfactorily from their 
illness 

In table 3 are included 70 patients who had been ill less than four days 
but who showed tlie sputum findings of a relatively mild infection (10 or 
less pneumococci per field) Since these patients had not been ill long 
enough to develop an active immunity, passive therapy in the form of spe- 
cific serum was considered logical in order to prevent the development of a 
more serious pneumonia It is interesting to note that although the bac- 
teremic incidence in this group was 17 per cent and although the average 
dosage of serum for each patient was only 35,000 units, an amount usually 
considered insignificant in either bacteremic or non-bacteremic cases, there 



















990 


ARTHUR W FRISCH AND ALVIN E PRICE 


were no deaths in the senes It is likely that many of these patients would 
have recovered without any form of specific tlierapy and probably all would 
have responded well to sulfapyndme or sulfatliiazole We considered, there- 
fore, that the 118 patients who were not treated or given small doses of 
serum would have recovered with any foim of therapy 

Table III 


Serum Therapy 


Type 

Cases 

Bacteremia 

LeuLopenia 

Multiple Lobe 

1 

Expired 

Average Serum 
Thousand Units 

I 

16 

1 

1 

1 


35 

II 

14 

2 

0 

1 

0 

40 

IV 

1 


0 

0 

0 

40 

V 

6 

2 

0 

0 

0 

34 

VII 

19 

4 

1 

7 

0 

30 

VIII 

14 

3 

2 

3 

0 

30 

Total 

70 

1 

12 

4 

12 

0 

35 

Percent 


17% 

6% 

17% 

0% 



As previously indicated, cliemotheiapy was reserved for tlie group of 
moderately and severely ill patients (11 to 50 pneumococci per field) who, 
in the past, had responded poorly or not at all to treatment witli serum 
The status of the immune mechanism was not considered because of its 
relative inefficiency m patients with large numbers of pneumococci m the 
sputum The institution of an efficient antibacterial therapy was deemed 
necessary in order to reduce the number of organisms m die pneumonic exu- 
date as quickly as possible In 114 patients given chemotherapy alone (table 


Tabix IV 
Chemotherapy 


Type 

Therajiy 

Cases 

Bacteremia 

1 

Leukopenia 

Multiple Lobe 

Expued 

I 

Psiridine 

14 

4 

2 

6 

0 


Thiazole 

24 

7 

1 

9 

3 

II 

PsTidme 

10 

6 

2 

4 



Thiazole 


4 

2 

4 


IV 

Pyndme 



1 

2 

0 


Thiazole 

10 

3 

2 

2 

0 

V 

Pyridine 

Thiazole 

1 

7 

0 

4 

0 

0 

1 

3 


VII 

Pyridine 

12 

5 

1 

8 

2 


Thiazole 

11 

5 

4 

8 

’ 0 

1 

VIII 

Pvridine 


4 

3 

4 

1 


Thiazole 

6 

3 

2 

2 

1 

lotal 


114 

45 

20 

53 

7 

Per cent 



40% 

17% 

46% 

6% 
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4^ M «;UouW \k noted that the bacictcmic incidence and multiple lobe in- 
NoKcmcnl vncic significantly incica^cd onci those found in the pieceding two 
groups Ilonctcr, the nllini.ite fal.iht> latc of only 6 cent in *e 
nrcsaice of a 40 pci cent haclcrcmic incidence would seem fully to justify 
the dioice of thcrapt The data also rcpicsenl additional evidence for die 


l Mill V 

Scrum PIu*- Chcniotbempv 


T>pb 

1 liri »p> 

C I'-t' 

1 

1 

IKc 
t«rcmt t 

psnii 

MuUtple 

1 obe 

Expired 

A\ erase Seram 
Thousand Units 

I 

Pi ridinc 

3 


3 

1 

i 


3 

1 

350 


Thia7olc 

3 


? 



ir 

Pyndinc 

Ihinrolc 

2 

5 


1 

4 

“) 

«<* 

5 


H 

380 

1 

IV 

1 liiarolc 

i 1 



1 

\ 

B 

100 

V 

1 hiarolc I 

2 


1 ! 

2 

1 



300 

VII 

Piridinc 

3 


1 


1 


370 

* 


Thivolo 

4 


4 

3 

4 

iBH 

440 

VIII 

Thiarole 

1 


0 

0 

1 

1 

Total 
Per cent 


24 

19 

79Sr 

IS 

63 ‘*0 

21 

88‘'c 

14 

58% 

323 


tiierapcutic efficiency of sulfapjndinc and sulfathiazole in moderaey 
severely ill patients , 

We considered tliat tliosc patients with sputum counts exceeding p 
oil immersion field ivere potentially overtvhelmed 1^ their infec ion 
though only 24 patients w'ere placed in the above categoiy, le tnaj 
of them showed blood stieam invasion, loiv total leukocjde coun , an 


Table VI 
Miscellaneous Cases 


Onemal 

» 

Cases 

Bac> 

tercmia 

lAUkO- 

penn 

Multiple 

Lom 

Bximed 


Serum 

5 

1 

0 

2 

1 

Chemo 

Serum 

2 

1 

0 

i 

1 

Chemo 

Serum 

1 

0 

0 

0 

0 

Chemo 

Chemo 

1 

1 

1 

1 

0 

Serum 

Chemo 

1 

1 

0 

0 

0 

Serum 

Pyridine 

Pyridine 

1 

2 

1 

1 

1 

0 

1 

2 

0 

0 

Pyridine 

Tniazole 

None 

1 

0 

0 

0 

0 

Chemo 

Total 

14 

6 

2 

7 

2 



Additional Reasons for 


Sputum Count 
Pericarditis 
phlebitis 

HemoIyUc anemia 
pericarditis 
Enthusiastic interne 
Fneumococa pyriume 
fast 

Unexplained fever 
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or more lobes involved during their illness They were given, accordingly, 
large doses of serum in addition to chemotherapy * In spite of the intensive 
treatment the mortality rate (58 per cent) was considerably higher than 
that m the preceding three groups of cases 

Fourteen cases were placed m a miscellaneous group presented in table 6 
Five patients received initial serum therapy, but in subsequent specimens of 
sputum the number of pneumococci had increased to more than 10 per field 
Serum was, therefore, discontinued and chemotherapy substituted in its 
place The forms of therapy given to the remaining nine patients and the 
reasons for the additional treatment are recorded in the last column of table 6 

Discussion 

A total of 270 cases was studied m which the bacteremic incidence was 
30 per cent and the mortality rate \ras 9 per cent The figfures have not 
been corrected and, therefore, include all deaths from pneumonia and its 
complications irrespective of the duiation of illness and the period of hos- 
pitalization Approximately 50 per cent of the patients were considered 
as potential survivors under any form of treatment and only 10 per cent of 
them were characterized as potential deaths under any form of treatment It 
should be pointed out that we did not believe tliat all patients received the 
most effective form of therapy This is especially true m the group of 118 
cases whidi were given either serum or no form of specific tlierapy While 
the ultimate outcome was favorable, their clinical course, as indicated by 
temperature and pulse response, was frequently not dramatic On the other 
hand serum plus chemotherapy was deemed necessary in only 10 per cent 
of the percentage studied However, die results of combined therapy cannot 
be properly evaluated until they are compared with those obtained in a 
similar group of selected cases treated witli sulfonamide drugs above In the 
final analysis of the above and additional cases the clinical factors will be 
considered in detail 

Most clinical trials of therapeutic agents in pneumonia have been based 
primarily on the method of alternate case selection In order to obtain sig- 
nificant results large numbers of patients must necessarily be studied The 
method fails to take into consideration those cases whidi would survive 
under any foim of therapy and discards tlie overwhelmingly ill patients who 
expire shortly after admission to the hospital The classification of cases 
into prognosis groups by means of sputum examination appears to be a 
mediod of case selection which would permit a true comparison of the effi- 
cacy of various therapeutic agents The results of the therapeutic experi- 
ment whicli have been presented strongly support this concept We also 
believe that the sputum findings afford a method of recognizing severely ill 
patients on admission to the hospital so that combined therapy may be m- 

* Most of the patients in this group received the sodium salt of sulfapyridine and 
sulfathiazole intravenously 
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siituted immediately Although sucli patients represent only a small per- 
centage of the total cases of pneumonia, tliey, nevertheless, are responsible 
for the majority of fatal teiminations In addition to the above, sputum 
examinations arc of value in determining whether oi not chemotherapy is 
producing tlie desired bactciiostatic effect and in the detection of cases in 
which the pneumococci ha\e become resistant to the drugs We are also 
utilizing the sputum as a method of controlling the dosage and period of 
administration of both seium and cliemotheiapy The results of the above 
“ studies will be presented in future communications 

Summary 

111 a seiles,of 270 typed cases of pneumococcic pneumonia the therapy 
for eadi patient was selected by means of sputum examination The results 
whicli were obtained suppoit the concept ffiat the sputum findings may be 
used as a reliable aid in prognosis and also as a method of individualizing 
therapy for each patient 
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THE MEDICAL ASPECT OF ANKYLOSING SPONDY- 
LITIS (MARIE-STRUMPELL) •* 

By W W Herrick, MD,FACP,andT Lloyd Tyson, M D , F A C P , 

New York, N Y 

Introduction 

Lying between the fields of intemal medicine and the specialties is i 
borderland into which the patient may stray and be lost to adequate diagnosis 
and treatment It is here that tlie larger number of medical mistakes are 
made In this connection we, as mtermsts, have been impressed by the 
frequency with which Marie-Strumpell, or ankylosing, spondylitis is unrecog- 
nized and mistakenly labelled We are, furthermore, convinced of tlie im- 
portance of considering this somewhat rare malady in the diagnosis of any 
painful state of the torso or extremities With a clear picture of the disease 
in mind and with ordinary laboratory and roentgenologic facilities at hand. 
Its recognition is not difficult Our experience suggests the desirability of 
presenting Marie-Strumpell arthritis less as an ortliopedic and more as a 
medical problem, especially a diagnostic one Sucli is the purpose of this 
paper 

Historical Note 

This syndrome has been established by die studies of a very few men 
If we regard priority, the name of Von Bechterew should be attaclied to 
the disease, since this observer published tlie initial description in 1892 
Strumpell in 1897 and Mane in 1898 followed with reports of the cliarac- 
teristic clinical picture now bearing their names It is of interest that Von 
Bechterew emphasized the disturbances of innervation, the pain and the 
parestliesias, hyperesthesias, paresis and atrophy of muscles, and tlie tender- 
ness on percussion, many of these being among tlie rarer mamfestadons of the 
disease Strumpell was the first to note the abnormal straightness of the 
spine In contrast to Von Bechterew he was impressed by tlie slight amount 
or absence of pain Bachman, who first stressed the involvement of the 
sacroiliac joints, found 60 examples of ankylosing spondylitis m an ex- 
amination of 2,561 spines This is a higher proportion than any othei 
observer has reported In a study of 98 cases Fisdier found involvement 
of the lumbar spine in 96 per cent, of the dorsal spine in 89 per cent, and of 
the cervical spine in 54 per cent, while tlie sacroiliac joints were implicated 
in 79 per cent In 29 per cent of the same series there were associated 
changes in the smaller joints of the extremities cliaracteristic of iheumatoid 
arthritis A classic contribution is Schmorl’s necropsy study of 10,000 
spines, among which number but eight examples of ankylosing spondylitis 

* Received for publication February 7 , 1941 
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wcie found This well illustrates tlie rarity of the condition, a finding in 
accord with general clinical expciiencc 

The English literatuie of ankylosing spond>hlis is nicagei Elliott in 
1905 described five cases, foui pf which followed gonorrheal infection 
Buckle}’, who first noted tlie charactenstic increase in the sedimentation rate, 
cited 60 cases, only six of which were women Joseph Miller discusses 
bnefly the importance of Marie-Strumpell arthritis in the diagnosis of 
chronic iheumatic disease of the spine With these exceptions the disease 
has been passed by in silence, especially by the internist 

Clinical Features 

This disease has atti acted our special attention during the past five years 
Duiing tlus period, in an office practice, we have recognized but 10 cases 
We estimate tins as about 0 2 per cent of all new patients The rarity of the 
malady is, therefore, apparent We have found that ankylosing spondylitis 
IS about as common as gout in ambulant private patients in New York City 
The important diagnostic featuies may be discussed 

In oui experience the disease is most common in males in the fourth 
decade The onset is insidious and the progress slow There are, however, 
acute cases which are more easily recognized The dominant symptom is 
pain The feaflire of this pain is its variability and the vagueness with 
which even the most intelligent patient describes it despite its seventy In 
the same individual the pain varies m site, degree and character from one 
phase of the disease to another It may be in the back, the hip or shoulder 
girdles or in tlie distiibution of the sciatic nerve Although it may be 
continuous, it does not maintain a constant pitch of intensity Charac- 
teristically It IS worse during the last hours of Ae night Often the patient 
IS awakened about four a m and passes tiie rest of his time in bed in dis- 
comfort After the patient has had a hot bath and has been about for 
a few horns, the pain gradually subsides Usually the least amount of pain 
IS experienced during the afternoon and evening Any sudden or violent 
movement such as sneezing or coughing gieatly increases the pain In 
rare cases pain is not a prominent feature and is reported only after cross- 
questioning The great variability of the pain needs emphasis Pam about 
the shoulder girdle often suggests that of a subdeltoid bursitis, that about 
the hip a malwn coxae sentltSj again, a sciatica Root pains may suggest 
pleurisy, intercostal neuritis, renal colic, or even a surgical abdomen Sen- 
sory changes, usually hyperesthesia, are rarely impressive Muscular weak- 
ness is common, muscular atrophy occasional 

In the majority of cases the onset is insidious with exacerbations and 
remissions but the disease may begin acutely with agonizing sciatic or lumbar 
pain suggesting a mechanical ratiier than an infectious etiology 

Second m importance m symptomatology is stiffness In this symptom 
there are two factors the first, muscle spasm which is the result of pain. 


t 

} 
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the second, actual organic changes with more or less fixation of the joints 
The joints involved are the sacroiliacs, tlie small posterior intervertebrals, 
an^ the costovertebrals Almost always tlie sacroiliacs are the first to be 
affected This explains tlie frequeni^ of sciatic pain The muscles in 
which spasm is most obvious are the extensors of the spine Undoubtedly 
the flexors are affected in like manner since motion in all directions is 
limited When the ceivical spine is involved, there is inability to rotate 
tlie head This gives a very characteristic movement on attempting to look 
to the side and backward, since the entire torso turns witli tlie head The 
resulting gesture is almost diagnostic The dorsal and lumbar spine may be 
more or less iigid so that movements of flexion and rotation are curtaileQ 
One of die most striking sjnmptoms is rigidity of tlie tlioracic cage 
This results from involvement of the costo-vertebral joints and is shown in 
the lack of expansion of the chest on inspiration Respiration is entirely 
diaphragmatic It is interesting that the iibs tend to be fixed in an ex- 
piratory rather than an inspiratory position, the opposite of tliat seen in 
emphysema To some extent these changes account for die curious and 
characteristic posture assumed by these patients The head is carried for- 
ward, the chin depressed Widi this is a moderate dorsal Icjqihosis and a 
flattening of the anterior diest A lowered vital capacity results with les- 
sened bellows effect of the lungs and consequent disadvantage to the cir- 
culation A striking effect of the loss of flexibility of die lumbar spine is a 
lessening gf the normal lumbar lordotic curve with a flattening of the lower 
back To this muscular spasm contributes When, as is frequently the case, 
the shoulder and hip joints are involved, stiffness can be demonstrated here 
It IS of interest that die process rarely affects any of the smaller joints of die 
extremities In most cases the disease begins m the lumbar spine and ex- 
tends upward but occasionally the cervical spine is first involved Of the 
local manifestations teiideiness is of considerable importance diagnostically 
This IS most common over the sacroiliac joints and the spinous processes 
It IS not always present In some cases characteristic tenderness may be 
elicited by percussion over die spine or pelvic bones rather than by pressure 
Certain geneial sjmptoms occur in all but the most recent cases There 
is loss of weight, of strength and of general muscle tone In many cases 
the loss of weight is extreme, amounting to 40 or 50 pounds within a year. 
In sucli die question of malignancy, tuberculosis or odier wasting disorder 
naturally is raised Fever may be absent, or slight, rarely exceeding 101° F 
The pulse is rapid as a rule, averaging 90 to 100 per minute There is 
occasional anorexia The mental aspect of these patients deseives notice 
They seldom smile There is a uniform dejection and depression It is 
difficult to be sure that this is not odier than one might expect in any 
chronic painful disease To us, however, it has seemed to have certain 
features diat become cliaractenstic when observed in association widi die 
typical attitude and posture of these patients Rheumatic nodules are never 
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found An occasional case uill exhibit an endocarditis or an intis which 
cannot be distinguished from those of ihcumatic fever Such findings 
imply a relationship between i hcumatia fever and Marie-Strumpell arthritis 

Roentgenoguaphic Findings 

These arc diagnostic The initial finding is a haziness of the sacroiliac 
joints with an increased bone production along the joint margins whicli 
eventually leads to bonj fusion In a later phase a similar process in- 
\ohes the posteiior inter\crtcbral joints of a poition or of the entire spine 
In the most ad\anccd stage thcic is a calcification of the anterior and lateral 
ligai'ients of the spine producing the typical bamboo appearance whidi is 
. pathognomonic A general dccalcification of all bones may be seen, often 
quite caily in the disease It is important that the clinician remember that 
*lhc roentgen-ray changes charactei istic of the malady may be late m ap- 
pearance and that pain, stiffness and otlier symptoms often precede roent- 
genologic findings by months or jeais 

Laboratory Findings 

The laboratory is of very little aid in the diagnosis The most constant 
finding is an elevated sedimentation rate Typically, this varies between 30 
and 80 mm In contrast to the finding in rheumatoid artliritis, the strepto- 
coccus agglutinins are not increased Secondaiy anemia is frequent There 
are no diaracteristic changes in the leukocytes 

« 

Case Reports 

Case 1 A male of 20 years who had suffered giadual onset of pain and stiffness 
in the distribution of the right sciatic nerve over a period of one year Eventually 
the pain became severe enough to interfere seiiously with the patient's rest, especially 
in tlie early moniing houis Tlie only positive physical findings were a slight atrophy 
of the right thigh and decreased deep reflexes in that extremity Tliere was no stiff- 
ness of the spine The sedimentation rate was 34 mm The roentgenograms of the 
spine and hips were negative A definite diagnosis was not made With salicylates 
and rest tliere was apparent lecovery The patient was seen tliree yrears later, again 
complaining of the former symptoms witli die addition of pain and slight stiffness in 
the lower back Roentgen-ray study at tins time was negative The sacroiliac joints 
revealed no significant changes An ortiiopedic consultant was of the opinion that 
the sciatica was due to an acute luinbo-sacral angle A spinal fusion was advised 
This recommendation was not followed Again improvement followed medical treat- 
ment Five years after onset the pain became so severe that tlie last half of the night 
was spent in serious discomfort At tins examination showed definite stiffness in 
the lumbar and cervical spine, and for tiie first time the roentgenograms showed 
haziness in the sacroiliac joints The rest of the spine was negative The sedi- 
mentation rate was 27 mm The diagnosis of Marie-Strumpell spondylitis was then 
made, six and a half yeais after tlie onset The subsequent course has validated this 
diagnosis A course of dirysotherapy was without benefit Radio-therapy and gen- 
eral 'measures, including rest, have been followed by moderate improvement 
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Case 2 A man of 53 >eais who complained of dyspnea and of lecuiienl attacks 
of pain and stiffness in tlie lower back Occasionally diese attacks were quite severe 
and associated with pain and stiffness in the hips and shouldeis Physical examina- 
tion revealed tlie muimuis of mitral stenosis and of aortic insufficiency These had 
been reported during the past 25 yeais Stiffness of die lumbar and dorsal spine was 
present Roentgenograms showed calcification of the lateial ligaments of the doisal 
spine with haziness of tlie posterior intervertebial joints The sacroiliac articulations 
were relatively noimal Hie sedimentation i ate was 22 mm in one houi 

Case 3 A woman of 55 years who complained of severe but intermittent low 
back pain of one montli’s duration following an unusual stiain in lifting a heavy 
object Similai diough mildei attacks had been suffered in die past The physical 
examination levealed a markedly spastic and rigid spine painful on the least motion 
The severity of die symptoms and die acuteness of the onset suggested either an 
osteomyditis, neoplasm or seiious mediamcal derangement of the spine The tem- 
perature was 100“ F, 01 ally, and the sedimentation late was 55 mm Roentgen-rays 
of the spine made the diagnosis evident in calcification of the lateral ligaments, sacio- 
iliac arthritis and generalized decalcification of all bones 

Case 4 A man of 36 years with a five yeai history of pains in die diighs, hips 
and shoulders, of occasional attacks of sciatica, and of loss of energy and strength 
The onset was acute, with fever readiing 102“ F , and lasting about two weeks Since 
this, symptoms have been more or less continuous, but of varying severity, never 
incapacitating The physical examination disdosed definite limitation of motion in 
both the lumbar and cervical spine Roen^enologically there was generalized de- 
calafication of bone, calcification of die anterior longitudinal ligament in the cer- 
vical region and haziness of the sacioiliac joints A sedimentation late was not 
recorded in this case 

Case 5 A man of 38 complained of waking in die eaily hours of the moniing 
with stiffness and pain in die mid-back and shouldeis This was leheved by aspirin 
and by pacing die floor, after which he was able to return to sleep in from one-half 
hour to two hours These symptoms, 'tvhich had been present for 10 years, were 
variously ascribed to spastic colon, lumbago and sciatica A cliance finding of hema- 
turia on one occasion had raised the question of renal pathology, but repeated cysto- 
scopic and other studies had been negative Tlie physical examination revealed only 
stiffness of the lumbar spine with pain on attempting flexion The sedimentation 
rate was 10 mm Roentgen-rays of die spine showed destruction of the right sacro- 
iliac joint widi marginal sclerosis, obliteration of the posterior intervertebral joints 
of the lumbar spine, and generalized decalafication The subsequent course has been 
unsatisfactory because of increasing pain and stiffness m tlie spine 

Case 6 A man of 32 who complained of stiff and sore back muscles with occa- 
sional attacks of sciatica of six yeais’ duration He noted that sneezing particularly 
piovoked severe pains in the back and chest Sleep was disturbed by the pain during 
the early morning hours Recently tiiere had been a decrease in diest expansion, and 
a rigidity of the spine The sedimentation rate was 40 mm Roentgen-rays showed 
complete fusion of die sacroiliac joints and obliteration of die small posterior inter- 
vertebral joints of the thoracic and lumbar vertebrae It is interesting that this 
patient's father also had a poker spine 

Case 7 A man of 50 who gave a history of aithiitis of the spine of* 17 years’ 
duration associated widi recurrent attacks of severe iritis The arthritis and intis 
began at the same time and a flare-up of the one was always associated with increased 
activitj of the other In recent years die neck had also become stiff so diat the entire 
spine was a rigid fixed unit Due to fixation of the chest in the expiratory position 
djspnca had been present on exertion Physical examination disclosed a classical 
poker spine and many adhesions of the ins Roentgenograms disclosed a bamboo 
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spine with complete icplaccmcnt of the sauoiliac joint spaces by bone The sedimen- 
tation rate was 80 mm m one hour 

Case 8 A woman of 32, with a histoiy of 15 years of lecurring attacks of low 
back and left sciatic pain These attacks occurred witliout warning and were severe 
and crippling Tlie patient was found to be m severe pam with back held rigid, any 
motion causing agonizing paroxj'sms Tlic lumbar muscles weie board-like in their 
rigidity The sedimentation rate was 30 mm m one hour Roentgen-rays of the 
spine were negative save for a model atcly advanced sacroiliac arthritis, and generalized 
osseous decaiciBcation Radio-theiapy gave prompt relief 

Case 9 A man of 36 ycais with a history similar to that of case 8 For 10 
years he had noted pain and stiffness in the lower back, with periods of exacerbation 
and remission There had been some weight loss During this time no definite 
diagnosis had been made Several observers had suggested that some obscure 
systemic disease might be responsible Physical examination showed moderate 
limitation of motion in the lumbai spine Tlie sedimentation rate was 30 mm in 
one hour Roentgen-ra>s revealed definite blurring of the sacroiliac joints and of the 
posterior intervertebral joints of the lumbar spine in addition to a generalized de- 
calcification of all bones 

Case 10 Spondj’lihs began at the age of 30 and was very severe, painful and 
crippling The accepted diagnosis was Pott’s disease A plaster jacket was worn 
w'l^out relief Finally a spinal fusion was done After this there were five years of 
disabiht) because of prostration and active symptoms For several years after this 
pain continued , later it gradually disappeared The patient on examination presented 
the characteristic aspect of ankylosing spondylitis m its quiescent end stage with poker 
spine and lack of thoiacic respiration Roentgen-rays showed operative fusion of the 
lower lumbar vertebrae and spondylitic fusion of the thoracic vertebrae The patient 
felt that the course of his disease was not altered by the spinal fusion He was con- 
vinced tliat the surgical procedure subjected him to much needless suffering and 
inconvenience 


Treatment 

The disease should be managed as a chronic infection A regimen such 
as one might enforce in tuberculosis m a latent stage is applicable in the treat- 
ment of ankylosing spondylitis Fatigue is to be avoided, nervous stress 
and strain reduced to a minimum, long rest periods prescribed If the 
patient must work, week-ends in bed are a desirable compromise A long 
stay in the tropics especially in the cold months is most helpful The pa- 
tient’s nutrition should be improved by a high caloric diet supplemented by 
ample vitamins Large amounts of vitamin D are especially desirable 
Crude cod liver oil, if tolerated, should be given in large amounts If 
anemia is present vitamin B in addition to iron is indicated Salicylates, 
aspirin or, temporarily, codeine are useful to control the pain Prolonged 
hot baths, turpentine stupes, and diathermy are further measures Fains 
should be taken to preserve as erect a posture as possible because of the 
inevitable fixation of the spinal joints as the disease progresses The pa- 
tient should sleep on a hard bed with a sheet of plywood between mattress 
and springs, if possible without a pillow A plaster jadeet in which to sleep 
and a leatlier jacket worn as a brace in some instances are valuable measures 
On the whole chrysotherapy has been valueless in tins syndrome 
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Prognosis 

The disease rarely shortens life Giadually aftei years the acute symp- 
toms subside and the patients are left with the end stage structural dianges 
m die affected joints These cause varying degrees of disability from stiff- 
ness The patients seldom stir with alacrity They continue to show the 
attitudes and patterns of movement so characteristic of tlie disease Pain is 
minimal or absent In the average case one finds a satisfactory adjustment 
to life on a somewhat lowered level of activity 

Summary 

In summarizing die experience of internists m the diagnosis of anlcylos- 
mg spondylitis we would emphasize the following points 

The disease is rare Probably the majority of cases are undiagnosed 
Many are wrongly diagnosed and wrongly treated Perhaps the greatest 
error is the subjection of many of die victims of this disease to spinal fusion 
— a measure as futile as it is severe As m so many other situations, diag- 
nosis depends largely upon keeping the syndrome in mind when die problem 
of spinal disease comes up for consideration 

The penchant of ankylosing spondylitis for the male m the third to die 
fifth decade, the great variability of the symptoms, the lack of definition in 
localizing and describing the pain, its intermittent character, the peculiar 
attitudes and movements of the patient, the immobility of the dioracic cage, 
the slight or absent fever, the stiffness of die spine and the abnormal 
straightening of its lumbar segment, the roentgenographic findings, die ele- 
vated sedimentation rate, the occasional involvement of die smaller joints 
of die extremities and the rarer event of an endocarditis of the rheumatic 
tjrpe, all are important diagnostically If the physician is alert to this picture, 
confusion with other pathologic states is unlikely Naturally one must dif- 
ferentiate other diseases of the spine, among which one may mention late 
rickets, Pott’s disease, prolapse of a nucleus pulposus, osteoarthritis, ma- 
lignant disease of die bone or cord, sciatic neuritis, Paget’s disease and 
osteomyelitis 
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General Incidence or Rheumatic Diseases Social and 
Economic Importance 

The appalling morbidity and invalidism produced by rheumatic diseases 
m the United States and abroad were again emphasized by Snyder and 
others More than 320,000 otherwise able persons in the United 

States are rendered unemployable for an entire yeai by these disorders , the 
greatest incidence ocems among persons without maintenance incomes 
Calling arthritis " a neglected disease,'^ Snyder urged physicians and laity to 
appreciate fully its sociologic and economic importance and to provide ade- 
quate facilities for the care of its many victims 

New data from the National Health Survey®®*®^ indicated that iheumatic diseases 
were the sixth greatest cause of disability among persons surveyed The rheumatic 
diseases ranked third among those which disabled persons for a year or more The 
incidence of rheumatic diseases was related to the annual family income, it was 3 5 
times as great among persons on relief and twice as great among those whose family 
income was less than $1,000 as among those who had a family income of $3,000 or 
more ®' 

Definition of “ Rheumatism ” and the “ Rheumatic Diseases ” 

No new definitions of rheumatism and rheumatic diseases appeared Ad- 
mittedly a poor term, " rheumatism ” still remains the best word by which to 
refer to that great group of diseases, the ** rheumatic diseases ” character- 
ized largely by pain in ligaments, muscles or joints ®“* 

Classification of Diseases of Joints and Related Structures 

Differentiation of the rheumatic diseases was considered the first requisite 
for their accurate clinical investigation and therapy ***’ ®®®’ Remarks on 
various classifications were made ®®®' ®®®' ®” 

At Its June, 1941, meeting the American Rheumatism Association 
adopted the following provisional classification (1) specific infectious ar- 
thritis (organism known) , (2) arthritis of rheumatic fever, (3) rheuma- 
toid arthritis (synonyms atrophic, proliferative and chronic nonspecific 
infectious arthritis. Still’s disease, Marie-Strumpell spondylitis) , (4) osteo- 
arthritis (synonyms degenerative joint disease, hjqiertrophic, senescent ar- 
thritis) , (5) arthritis of immediate traumatic origin, (6) arthritis of gout, 
(7) arthritis of neuropathic origin (Charcot’s joint) , (8) neoplasms of 
joints, (9) miscellaneous forms (or arthritis associated with other diseases) 

Diseases of Joints Related Primarily to Trauma 

Traumatic Atthiitts and Synovitis Of 483 injuries of knees sustained 
m sports 203 resulted m ligamentous strams, 145 m j'omt contusions, 78 m 
muscular contusions, 43 in internal derangements, eight in bursal contusions 
and six m superficial contusions ®” Differential diagnosis is often difficult , 
prognosis should be reserved until 24 or more hours aftei injuiy 
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Sprains and Strains Ligamentous sprains produce tears and hemor- 
rhages m tissues and must be followed by absorption of hematoma and re- 
pair of tissue Treatment should be aimed toward minimizing the hema- 
toma Thorndike recommended the immediate application of ice water, 
then the use of a compression sponge rubber bandage and rest Convalescent 
treatment consists of heat, gentle massage and early weight beaiing, the joint 
being supported by a compression bandage 

Interned Derangements of Knees The mechanism of injury is similar m 
most cases internal torsion of femur on tibia with the knee in partial flexion 
In the cases of Ferguson and Thompson 52 per cent of such injuries oc- 
curred in competitive sports , football accounted for 29 per cent Sjntnptoms 
of the various internal derangements are similar , diagnosis cannot always be 
established definitely before operation Aspiration may help to determine 
the amount of mtra-articular injury hemarthrosis indicates a tear of some 
intra-articular structure Aspiration and “ fixation with function ” should 
constitute preliminary treatment Recurrence of disability, especially lock- 
ing, effusion and instability, warrants operative intervention If 

the internal derangement is of long standing, secondary osteo-arthritis may 
be expected, such changes were found in 47 per cent of Wilmoth’s cases 

The commonest internal derangement of the knee is damage to tlie internal semi- 
lunar cartilage Of 121 patients who were operated on for this condition lOS were 
found to have the internal semilunar cartilage involved alone , 12, the lateral cartilage 
alone, and four, both the mteinal and lateral cartilages Manipulations under anes- 
thesia, with reduction of the dislocated cartilage, were followed by recurrence in 
every case of Ferguson and Thompson who advised early surgical intervention in any 
knee with true locking But Henderson did not recommend operation until locking 
had occurred several times his surgical treatment resulted in "complete relief” in 
77 per cent of cases, " improvement ” in 15 per cent 

Hypertrophy of infrapatellar fat pad without injuiy to cartilage comprised 16 
per cent of tlie internal derangements seen by Ferguson and Thompson Symptoms 
were pain, effusion, limitation and instability Preoperative diagnosis was usually 
incorrect Excision of the fat pad gave relief in 75 per cent of cases 

Derangements from osteocartilaginous loose bodies may be due to osteochondritis 
dissecans, osteodiondromatosis or osteo-arthritis Osteochondritis dissecans was 
thought to be caused by the blocking of an end artery with consequent aseptic necrosis 
of a portion of bone and cartilage and the subsequent breaking off of a wandering 
osteocartilaginous fragment Osteochondromatosis was considered to be a benign neo- 
plastic process with the bodies originating in synovial membrane Both conditions 
occur in young persons, operative results aie excellent Surgical removal of osteo- 
cartilaginous bodies due to osteo-arthritis in elderly persons was not advised unless 
troublesome locking occurs 

Penetrating Wounds of Joints Early excision of damaged tissue, re- 
moval of clots and fluid and irrigation of joint space (if contaminated) with 
pure ether were recommended by Ferguson and Dangerfield for peifoiating 
w ounds of the knee Air aspirated into a joint through a superficial wound 
nia} erroneously suggest a gas bacillus infection Even though not in- 
fected, foreign bodies (bullet, glass, needle) if not lemoved from joints may 
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cause progressive degenerative arthritis Key repoited six such cases Foi- 
eign bodies in oi near joints should be lemoved befoie degenerative changes 
result, except m intervertebral joints where fusion is asymptomatic 

Gonorrheal Arthritis and Gonorrheal " Rheumatism ” 

Incidence There is no evidence that the incidence of gonoirhea has 
been matcriall} i educed since the introduction of the sulfonamide compounds 
But some bcheie that complications of the disease have diminished At one 
hospital the yearly incidence of gonorrheal arthritis has been more than 
halved 

Among women with gonorrhe<i seen by Salberg, Brunet and Kocli^®’*®^ gonor- 
rheal arthritis dei eloped in only 0 5 to 0 8 per cent Cai penter and Westphal studied 
the problem of tlie gonococcus carrier To eliminate the possibility of reinfection, 
tliey studied male inmates of a penal institution (Attica, New York) where super- 
vision IS rigid and the a\erage sentence five years Among 1,061 inmates examined 
(937 white, 124 colored) 35 per cent of the whites and 50 per cent of the negroes 
ga\e a history of gonorrhea Pelvic oigans were carefully examined, smears and 
cultures weie prepared from urethral exudate, prostatic secretion, urinary sediment 
and anal discharge No acute infections were noted Eleven carriers were found, all 
w’hite Tlirce had symptoms and eight had stgms of tiie disease From eadi earner, 
Neisscrta gononhcae was isolated in culture from varying sources Smears were 
negative except in one case The longest proved earner state (measured only from 
time of prison entry) w'as seven years and tw'o months , otliers were wedcs to one, 
tivo, and tiiree years Extragemtal and homosexual infection seemed to be ruled out 
by the physical surroundings and use of individual toilets The 11 earners repre- 
sented 2 8 per cent of men with a positive history and 1 per cent of the inmates ex- 
amined Seven of tlie 11 carriers continued to liarbor the gonococcus despite long, 
-Mgorous treatment, including sulfanilamide 

[The paper is excellent and reemphasizes the value of cultural methods It shows con- 
clusively that for years a person can have a low-grade earner-state, difficult to overcome, also 
tliat a focus for the possible development of gonorrheal arthritis can smolder indefinitely — 
Ed] 

> Chmeal Data Usual features of gonorrheal arthritis were exemplified 
in reports of about 300 new cases *®''’ ®®® Proved monar- 

ticular gonorrheal arthritis in an infant (three weeks old) was successfully 
treated with sulfanilamide*®® The mother had suffered from mild gonor- 
rheal arthritis one iveek before delivery Reported cases of gonorrheal ar- 
thritis of the newborn were reviewed Gonorrheal polyarthritis developed 
m a child eight montlis old, shortly after it was given blood transfusions from 
Its mother who for nine years had had arthritis, " a sequel to gonorrhea ” 
Gonococci were recoveied from the child’s synovial fluid but not from the 
mother’s blood ®®® 

Keratosis blennoirhagica is a distinct entity cliaractenzed by gonorrhea, 
cutaneous keratosis and polyarthritis It occurs about once in 5,000 to 
7,500 cases of gonorrheal uiethntis Only 93 cases have been collected 
from the liteiature Combes, Dietrich and Cohen added two more cases 
The arthropathy usually precedes the skin lesions, and diffeis from the 
usual gonoirheal monarthritis in the simultaneous involvement of several 
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loints, chiefly knees, ankles, wrists and acromioclavicular joints Pam is 
severe but redness and periarticular edema are less than in gonorrheal monar- 
thritis or m rheumatoid arthritis Of all remedies used, fever therapy has 
given best results In two cases resistant to the sulfonamides skin and ar- 
ticular lesions rapidly disappeared during the use of the mductotherm 

Diagnosis No new diagnostic aids were described 

Pathology No studies on this subject were reported 

Roentgenograms A feature regarded by an Italian physician as diag- 
nostic in early gonorrheal arthritis was mentioned [The original articles by 
Lupo, 1935 to 1939 should be consulted — ^Ed] No new data were contained 
m two other reports 

Laboratory Data A well organized, discriminative collection of ex- 
perimental and clinical data devoted largely to the biology of the gonococcus 
and its infections was published by the United States Public Health Serv- 
ice®’® It contains valuable mfoimation concerning laboratory procedures 
discussed later 

1 Identification of Gonococci tn Smeats No new tedinic was proposed 

2 Cultures of Gonococci Shaw and McAllister recommended washing ascitic 
fluid agar plates with tetra methyl-p-phenylene diamine hydrochloride, after 48 hours’ 
incubation, to aid in identifying gonococcic colonies The lesulting oxydase reaction 
immediately turns colonies purple, later deepening to black These colonies then 
are stained with Giam’s stain, examined and subcultured on appropriate media foi 
identification [The authors admitted that this reaction is not specific for gonococa, 
Escherichia colt, BactUus coh and Bacillus subtihs show the same but less intense stain- 
ing — ^Ed] Dienes observed that certain cultures of gonococci, before disintegrat- 
ing, swell up into large, deeply stained, spherical bodies If these cultures are kept one 
to two days at 25" C , a slight secondary growth appears in tlie agar below the colonies 
This growth consists of fine filaments and small granules which disintegrate rapidly 
These secondary forms resemble the “L^ colonies” of Sti epfobactttus moniliformis 
Attempts to separate these secondary colomes from tlie parent organism failed 

[These forms may represent a complex method of degeneration of the gonococcus, or 
perhaps a filtrable form of the organism exists, which may be carried from focus to joints 
The inability to grow these tiny forms separately may fit m with the known fact that it is 
impossible to culture organisms from some gonorrheal joints — Ed ] 

3 Gonococcal Complement Fixation Tests DiGioia refined the complement 

fixation test Others considered the test useful in diagnosis 

4 Comparative Value of Laboiatoiy Tests The cultural method is superior to 
all others in diagnosing gonococcic infections 

The Treatment of Gonorrheal Arthritis and Gonorrhea 

The literature of 1940 confirmed pievious reports ®’ “■ ’ that chemotherapy 
is best for gonorrhea and its complications Some physicians claimed a 
greater percentage of cures from the use of local therapy plus a sulfonamide 
compound, a few preferred hyperpyrexia plus chemotherapy 

It IS impossible to evaluate the respective merits of various treatments, 
because most investigators do not require rigid criteria of cure Only a few 
make cultures , most workers depend on smears , some are content with the 
disappearance of signs and symptoms, oi absence of shieds in the “ two glass 
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unnc test ’* If only those reports based on rigid ci iteria of cure were ac- 
cepted little could be written about the efficacy of sulfonamide compounds m 
the treatment of gonorrhea Other difficulties encountered m making thera- 
peutic evaluations were noted m last year’s review Adherence to a pro- 
posed plan devised for the rapid appraisal of chemotherapy m gonorrhea 
would greatly improve this deplorable situation It is gratifying to note 
that most of the woitlwhile reports aie contributed by the United States 
Public Health Seivice 

Befoie discussing furthei the treatment of gonorrheal aithritis we shall 
review biiefly the geneial topic of sulfonamide compounds 

Sulfanilamide and Its Deuvatwes, Geneial Comment The present 
status of chemotherapy,®®** the relative value of sulfonamide compounds,"® 
and die nomenclature of modern chemotherapeutic drugs were dis- 
cussed New data on the action, and toxic and therapeutic effects of the 
sulfonamides aie presented herein 

1 Mode of Action From the following case Nesbit concluded that the site of 
action of sulfapj’ndine in genital gonococcal infections is in tissues, since the urine 
was e\acuatcd via the bow'el A patient who had previously had a ureterosigmoid- 
ostom 3 ’ contracted gonorrhea and later prostatitis and epididymitis developed He was 
cured in eight days with 23 gm of sulfapyndine No new theories as to the mode of 
action of the sulfonamides w’ere advance 

2 Absoiption, Diffnuon and E^ictciion Long, Haviland and Edwards noted 
that sulfathiazole is absorbed and excreted faster than sulfapyndine, but is not as well 
conjugated by tissues Tliey concluded that administration of the drug every four 
hours IS necessary to maintain a constant level of sulfathiazole in blood 

3 Tomc Reactions Tlie acute toxicity of sulfatlnazole foi mice is a third 
greater than that of sulfanilamide and about half that of sulfapyndine, sulfathiazole 
methyl and sulfathiazole phenyl Long and his colleagues wrote an excellent 
article on the incidence of toxic reactions among 1,000 patients given sulfanilamide, 
297 given sulfapyndine and 271 given sulfathiazole, it was reviewed last year [They 
failed to state that liver damage may result from these drugs, with hypoprothrombinemia and 
bleeding as the first evidence thereof — ^Ed ] In one case edema of &e uvula developed 
on die fifth day of sulfanilamide treatment, the patient failed to respond to adminis- 
tration of epinephrine and withdrawal of the drug, amputation of the uvula was 
performed 

[It IS impossible to determine from the data given the exact cause of the edema — Ed ] 

Sidfantlamtde tit Treatment of Gononheal Arthiitis The treatment of 
gonorrheal artliritis with sulfanilamide was discussed ®®' ®*' '®’ *"* **®* ®®®' ®** 

488, S89 Sulfanilamide was generally preferred to other compounds [Some 
of us prefer sulfathiazole — Ed ] Results were similar to those reported in the 
last Review about 70 to 85 per cent of patients were cured or markedly im- 
proved Culp considered mercurochrome given intravenously, as effective 
as sulfanilamide 

Sidfapyi idiiie m Ti eatment of Gonorrhea and Gonoi rheal Arthntxs No 
article devoted exclusively to the treatment of gonorrheal arthritis with sulfa- 
pyridine appeared Sulfapyndine was considered by Bauer and Short to be 
inferior to sulfanilamide foi gonorrheal arthritis 
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With the admiiiistiation, on the average, of doses of 3 gm a day duiing the first 
week and 1 5 gin per day the second week, and with dependence on smears as the 
criterion of cure, cures were recorded in 74 to 90 pei cent of cases of gonorrhea and 
Its complications Rawlins, employing cultures as 

the criterion of cure, with follow-up periods of six months, reported cures of cases in 
96 per cent Ferguson, Buckholtz and Hingson, employing the same rigid criteria of 
cure, treated 100 patients not cured by sulfanilamide , 75 per cent of tliem were cured 
by sulfapyndine in an average of seven days They concluded (1) inadequate treat- 
ment with sulfanilamide laises the resistance of the patient’s infection toward sulfa- 
pyridine, (2) sulfapyndine is superior to sulfanilamide 

Sulfatkiazole m Treatment of Gonoirhea There were no repoits on 
the treatment of gonorrheal arthiitis with sulfathiazole 

Sulfathiazole in adequate doses (4 gm or more per day) was used in the treat- 
ment of gonorrhea ®®^* ®®® Some physicians compared it favorably with sulfa- 
nilamide others believed it better than sulfanilamide *^» *“*» Sulfathiazole is 
preferable to sulfamethylthiazole for the latter may cause serious peripheral 
neuritis 

Other Sulfonamide Compounds in Tieatment of Gonoiihea and Gonotrheal Ar- 
thritis By several workers sulfanilyl-sulfanilamide (disulon) was considered su- 
perior to sulfanilamide [None of these workers required negative cultures 

as a criterion of cure — ^Ed] Six patients who had sulfanilamide-resistant gonorrhea, 
including three who had arthiitis, responded promptly and favorably to disulon*®*®®^ 
Neuritis was noted as a complication^®'^”*®®® Sulfamlyl-sulfanilamide was con- 
sidered more effective than dimethyl-sulfanilamide ®®® Despite these claims, the per- 
centage of cures (70 to 95) was about the same as has been reported foi sulfanilamide 

Fever Thetapy Of Culp’s 19 patients with goiioiiheal artliritis (nine 
with acute, six with subacute and four with chronic) , four became “ well,” 
SIX were ” markedly improved ” by fever therapy which was considered 
“ efficacious but heroic ” because of reactions These reactions consisted of 
heat stroke in three cases, convulsion m one, delirium in one, and deatli in 
one case Of Feiderber’s 96 patients 70 per cent " improved ” Of Traut- 
man’s 117 patients 87 per cent were "markedly improved or recovered ” 

Fever Therapy Phis Sulfanilamide for Gonorrhea and Its Complications 
For gonorrhea, or gonorrheal arthritis resistant to sulfanilamide, Mann gave 
sulfanilamide 100 grains daily for two days, then six hours of fever (106 5° 
F rectal) results in gonorrhea were good but “ gonorrheal arthritis proved 
less responsive” [No details given — ^Ed] Fever therapy plus sulfanilamide 
cured 86 per cent of the patients of Belt and Folkenberg who had sulfanila- 
mide-resistant gonorrhea [No details re arthritis — ^Ed] Patients received 
sulfanilamide, 80 grains daily for two days prior to the first fever tieatment, 
then 20 grains one hour before each of three fever sessions (five hours at 
106 7° F ) given ever}* other day 

Othci Remedies Culp reviewed results in the treatment of 200 cases of gonor- 
rheal arthritis with numerous types of tlierapy Sulfanilamide, mercurochrome given 
intra\ cnousl} and fever therapy gave best results Sulfanilamide and mercurochrome 
given intravenously seemed to be of equal value Fever tlierapy caused more severe 
reactions, imohed greater risks and w'as "more heroic” than the otliei two methods 
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[It IS interesting to note that lesults from meicurochiomc given intravenously compared 
<io {a\orabb \Mth those from sulfanilamide — ^£d] 

Autoliemothcrapj cotnbmcd with short fever sessions \ias recommended for gonor- 
rheal arthritis by Isbmacl Gonococcic vaccine was lecommended by some 

[It IS hoped that this useless form of therapy (\accmcs) will soon die a natural death — 
Ed] 

Tuberculous Arthritis 

Cluneal Data Since bovine tuberculosis now affects only 0 4 per cent of 
cattle, tuberculosis in man now is due almost entirely to the human type of 
bacilli “ Clinical features of tuberculosis of spine, hip, and knee were re- 
viewed 

Diagnosis The importance of eaily, coriect diagnosis of tuberculous 
arthritis was lecmphasized by Fnpp At fiist the disease may be extra- 
articular and aiticular s^miptoms may be absent The importance of re- 
peated roentgenograms and synoMal biopsies in doubtful cases and the ad- 
vantages of microscopic examination of tissue and guinea-pig inoculations 
from regional lymph nodes rvere discussed Negative results were incon- 
clusive A positive Mantoux test per se has little value, but it may cor- 
roborate other findings There is no infallible diagnostic method in early 
tubeiculous aithritis 

Special Localisations Weight bearing joints aie involved in about 95 
per cent and those of the spinal column in 52 per cent of all cases of tu- 
berculous arthritis 

1 Spinal Column An excellent symposium on tuberculous spondylitis 
was reported in 11 papers cited briefly herein , the patliology, pathogenesis and 
medical and surgical treatment (with end results) were discussed [As these 
cannot be reviewed adequately herein origrinal references should be consulted — ^Ed ] 
Pott’s disease accounted for 698 deaths in the United States in 1937, that is, 

1 per cent of all deaths from tuberculosis “ Pott’s disease must be regarded 
as a local manifestation of a general chronic tuberculous infection its pa- 
thology was reviewed by Key®®^ Objectives of treatment should include 
relief of pain, healing of the spine, prevention or cure of deformity (com- 
patible with healing), of complications and of relapses and prolongation of 
life Surgical fusion of the vertebrae is only an aid, and not in itself a 
cure for Pott’s disease, prolonged general care is always advisable and 
surgical fusion should be postponed until forces of resistance become or- 
ganized and until the lesion becomes stationary or starts to heal 
Clinical features and results of surgical fusion in 1419 cases, tabulated from 
the symposium reports, appear in table 1 

Factors influencing end results included early treatment, severity of in- 
fection and the patient’s resistance Cleveland reported a mortality rate of 
9 5 per cent among patients without active tuberculosis elsewhere than in the 
spinal column, and 54 5 per cent among those with active tuberculosis else- 
where This indicates the desirability of controlhng tuberculosis of lungs 
and other organs before attempting fusion operations 
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Table I 


Summary of Clinical Data and Results of Sui^ical Spine Fusion for Pott’s Disease 



Authors 

Swift 

Cleveland 

Meyerding 

Chandler 

and 

Page 

Adams 

1 

Hams 

and 

Coulthard 

Cases 

584 

173 

480 

39 

63 

80 

Follow-up, years 

10-1- 

s + 

S-4- 

5-10 

, i+ 

5-f 

Vertebrae affected 


Chie^ 

Chiefly tho- 

Low tho- 

Low thoracic 




lower tho- 

racic and 

raac and 

and lumbar 




racic and 

lumbar 

lumbar 





lumbar 


cluefly 



Complications on admission, 







per cent of cases 







Abscess 


68 

52 

69 

64 

90 

Paraplegia 


24 

17 5 

8 

13 

16 

Active pulmonary tubercu- 







losis 




13 

8 

30 

Tuberculosis of other orgaus 





25 

30 

Per cent in various age groui» 







at operation 







0-10 

57 

21 

4 

82 

0-12 

11 




4 


100 


10-20 

43 

16 

6 

18 


14 

20-30 


26 

45 



45 

30-40 


16 

28 



20 

Over 40 


21 

17 



11 

Type of operation 

Hibbs 

Hibbs 

Albee, Hibbs 

Hibbs 

Hibbs Albee 

Bone 




Osteoponos- 


Laminectomy 

grafts 




teal graft 


Osteoperios- 







teal grat 


Results per cent of cases "good” 







or "excellent” 


54 2 

64 

74 4 

60 

58 

Early 

50 






Delayed 

14 






0-10 years 

72 






10-1- years 

53 






"Improved ' or “uncertain” 


19 2 

11 



18 

“Poor" or "failure” 

8 

74 

6 

10 2 


12 

Relapse 


4 

38 



10 

Death 

28 

26 6 

18 

15 4 

40 

12 

Cause of death per cent of cases 







Uncomplicated 


95 





Postoiierative shock or infec- 







tion 

5 





8 

Tuberculosis 







Pulmonary 

13 



17 


4 

Memngitis, 

18 

54 5 


50 


4 

Other organs 

22 





54 

Miscellaneous 

42 


1 

33 


30 


Swett and his colleagues found no statistical advantage in operative, com- 
pared to nonopeiative, treatment as determined by incidence of healing 
Mayer compared results obtained by 37 patients treated surgically and 29 
compaiable patients treated nonoperatively if done during active tuberculo- 
sis, fusion does not alter the course of the tuberculous process , if done dur- 
ing the reparative stage, it strengthens a weak spinal column and thus is 
beneficial Most statistics show lower mortality rates among patients who 
have been operated on compared to those not operated on [Many patients are 
not treated surgically because of an extensive infection or serious complication mak- 
ing for a poor “ surgical risk ” Unless comparable cases are studied, comparative re- 
sults mean little — ^Ed ] Surgical treatment was generally believed to be help- 
ful, although good statistical proof is scarce Chief arguments for 

surgical treatment are reduction in time for heahng,^^^ more certain heal- 
ing'** and fewer relapses According to most investigators, fusion opera- 
tions gi\e better results in children ”*' '“■ But Mejerding prefers con- 
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scivaUvc treatment foi chilclicn and thinks results from fusion operations 
aic better for adults 

Healing rarely occurs in the presence of an abscess, according to Swett 
and Ins associates Hence they and others advised eaily aseptic evacu- 
ation of all abscesses But Me 3 'erding lecommended that abscesses be left 
alone unless they aie causing symptoms of pressure or absorption of bone 

2 Hips Tuberculous trochanteritis must be differentiated from tuber- 
culosis of the hip proper radical excision, resection or thorough curettage 
gives superior results Although the condition is serious and disabling, the 
prognosis is good 

3 Knees Aithiodesis of knees for tubeiculosis can be performed suc- 
ccssfulty on children as young as 2 7 years Usually, two operations are 
needed , more time is required foi anl^losis in younger children In most 
cases there uas no loss of growth, in otheis it was not more than inch 

4 Othei Sites Wassersug desciibed femoral trodiantenc tuberculosis, 
in two cases peritrochanteric bursae alone were involved A case of isolated 
tuberculosis of a vertebral spinous process was reported 

OsTUTis Tuberculosa Multiplex Cystica 

No reports on this disease appeared 

“ Tuberculous Rheumatism ” 

This questionable disease entity was not discussed 

Pneumococcal Arthritis 

Pneumococcal arthritis complicates only about 0 1 per cent of cases of 
pneumonia and has almost disappeared since the introduction of chemother- 
apy ” Successful treatment with sulfapyndine in one case was reported 

[No cultures were made from the joint, there is doubt about the diagnosis — ^Ed ] 

Syphilitic Arthritis and Synovitis, Charcot (Tabetic) Joints 

SyphiltUe At thritis The lelationship of syphilis to chronic arthritis was 
studied by Kuhns and Feldman Of 1,154 patients with chronic arthritis 
only 13 were found to have serologic reactions positive for syphilis On 
none of the 13 could a diagnosis of syphilitic arthritis be made Thqr con- 
cluded that syphiks has no relationslup to chronic arthritis other than as an 
occasional coincidental disease Transient joint pains occur often in early 
syphihs Effusions (synovitis) also may occur during the course of ac- 
quired or congenital syphilis 

Chai cot Joints This neuro-arthropathy affects from 6 to 10 per cent of 
tabetics It may occur also in syringomyelia, injuries to cord, and leprosy 
Soto-Hall and Haldeman analyzed 40 cases of tabes in which 65 joints were 
affected 
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Average age of onset of articular symptoms was 45 to 50 years, extreme ages 
being 29 and 68 years Fifty of the 65 involved joints weie in lower extremities, 
only seven joints in upper extremities were affected The spinal column was affected 
in seven cases, the sacro-ihac joints once Trauma may explain this difference of 
incidence in joints of lower extremity and the rest of body Onset of articular dis- 
ease began after acute injury in almost 50 per cent of these cases In 40 per cent 
involvement was bilateral Neurologic data (Argyll Robertson pupils, absent knee 
jerks) were more often positive and helpful in diagnosis than were laboratory data 

Ten other cases of Charcot joints were reported One was a case 

of congenital syphilis with syringomyelic dissociation and aithropathy of the elbow 
joint ^®® The early and progressive roentgenographic changes seen in the different 
joints were described 

Treatment is unsatisfactory Antisyphilitic treatment should be given but does 
not often affect joints, tlie process therein may develop and progress to destruction, 
even while the syphilis is being vigorously treated Supports and biaces are useful 
to reduce trauma to joints The knee is most suitable for surgical procedures 
(arthrodesis) ®®^ 


Brucellosis Undulant (Malta) Fever 

General reviews and discussions of public health aspects of this disease 
appeared 

Symptoms Referable to Muscles and Joints Arthralgia, severe back- 
ache, neuralgia, “ neuritis,” myalgia, leg pains and generalized body aches 
are common during the acute and postfebrile periods but cases of 

significant arthritis are rare Although arthralgia and myalgia are promi- 
nent symptoms, in about half of the cases of acute brucellosis, hydrarthrosis 
and transient periarticular swelling occur only occasionally, and permanent 
articular impairment is rare Cases of muscular and joint pains " re- 

semblmg rheumatic fever ” were again noted Among 70 cases of Greene, 
“rheumatism or arthritis” was the entrance -complaint only once, “symp- 
toms of arthritis ” [not defined — ^Ed ] were noted m only seven Orthopedic 
complications include pyogenic involvement of a single joint, serous poly- 
arthritis, and osteomyelitis generally of lumbar vertebrae according to Stein- 
dler who noted a case of acute nonsuppurative arthritis [Data on tins case 
were very meager — Ed ] According to Harris “ an important, and perhaps 
large percentage of cases of run-of-the-mill arthritis are caused by Brucella 
infection ” 

[With this we cannot agree Hams gave no statistical proof One of us, 
R H F , studied 25 cases of typical rheumatoid arthritis for evidence of brucellosis 
without success Of 25 cases of rheumatism not typical of any common arthritis, in 
three active brucellosis was present and in six " possible brucellosis ” It was con- 
cluded that rheumatic symptoms are common in brucellosis and temporary inflam- 
mation of joints may occur, but seldom if ever does brucellosis cause chronic, non- 
purulent inflammation of joints — ^Ed ] 

Diagnosts Except for isolating Brucella organisms, there is no method by which 
the diagnosis can be proied Skin and agglutination tests and opsonocytophagic 
studies should be done in suspected cases , results should be evaluated only with clini- 
cal findings ^st, oh, ci 2 Chief sources of error and the inadequacies of 
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laboiatory tests were emphasized again In many cases previous infection and ac- 
tive infection cannot be distinguished by laboratory tests Skin reactions to 

Brucella nuclcoprotein (brucellergen) and to heat-killed organisms occurred in essen- 
tially the same nuinbci of sensitized individuals®^® Fosliay preferred brucdllergen 
for intradermal tests Dustin and Weyler considered a febrile response (100° F or 
more) to the intramuscular injection of 05 cc of a solution of 2,500,000 bacteria 
[presumably Brucella abortus— Ed] of significance comparable to skin reactions 
[Critical companson with results of otlier laboratory tests was not made — ^Ed ] A modifi- 
cation of Huddleson’s opsonocjlophagic reaction was described 

Treatment of Brucellosis 

ChemoiJtei apy Except for the sulfonamide compounds, chemotherapy 
has been largely abandoned “* ■“* Additional reports of cases “ success- 
fully treated” by sulfanilamide appeal but failures 
were also recorded “■ Many believe sulfanilamide valuable chiefly 

in tlie acute stages But Holland abandoned it and neoprontosil as 
valueless m acute cases of Btucella meltfensis infection, his results witli 
sulfapyridine were '* spectacular ” Generally, large doses of sulfamlamide 
(4 to 6 gm daily) were advised , a few ***• considered smaller doses 
(15 gm daily) prefeiable Relapses following treatment with sulfonamide 
compounds were frequent®®’®^* The combined use of sulfonamide com- 
pounds and vaccine ®®® or fever therapy ®®^ was considered better than chemo- 
therapy alone 

In mice aldanil (sodium formalddiyde sulfoxylate derivative of sulfamlamide) 
and sulfanilamide gave the best therapeutic results m Btttcelia aboiUts infections, 
sulfapyridine was superior in Brucella meltfensts infections, and sulfanilamide in 
Biucella sins infections®®® Sulfamethylthiazole was more effective than sulfanila- 
mide in treatment of Brucella infection in mice*^^ Toxic effects of sulfanilamide 
and sulfapyridine were noted®®® 

[Earlier enthusiasm for the sulfonamides in the treatment of brucellosis has waned A 
definite evaluation of sulfonamide drugs on the basis of current r^orts is impossible Per- 
liaps more effective sulfonamides may be developed — ^Ed] 

Sei urns and Vaccines Good results were claimed for Foshay's serum ®®* 
[It IS sbll not available commeraally — ^Ed ] A method for the preparation and purifica- 
tion of antiserum was described ®®® “ Immune transfusions ” and convalescent serum 
were considered valuable®^®'®®® Specific vacane therapy gave “best results” for 
some,®®* and was considered “ preferable,” ®® “ tmrdiable ” ®®® and valudess ®®®> ®®® by 
others 

[The method of action is still unexplamed on a sound immunologic basis — ^Ed ] 

Fever Thetapy Febrile responses are desired, and were thought to be responsi- 
ble for benefit from vaccine treatment ®°' *“ Simpson ®®i' ®“ reserved fever therapy 
for refractory cases 

Other Treatment Ultrashort wave (6 meter) diathermy to “ inaccessible foci ” 
of (Bnicdla) infection such as g^l-bladder and fdlopian tubes was recommended by 
Harris [no details given— Ed] 

[Obviously no “speafic” or totally rehable treatment for brucdlosis exists More 
study of therapy is needed — ^Ed ] 

Typhoidal Arthritis 

No data were reported 
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Meningococcal Arthritis 

In the British Expeditionary Force (1940) a mild epidemic of cerebro- 
spinal fever occurred Stott and Copeman noted 17 cases of chronic menin- 
gococcal septicemia without meningitis Presenting symptoms frequently 
masqueraded as rheumatic fever or erythema nodosum Present were fever, 
chills, headache, severe migratory joint and muscle pains Joint effusions 
were not uncommon Within a few days the chaiacteristic rash occurred 
Meningococci were found in cultures of the blood Sulfapyridine promptly 
cured the disease No suppurative meningococcal arthritis occurred 

Suppurative Arthritis 

General Comment Suppurative artliritis must be considered in the dif- 
ferential diagnosis of acute rheumatic fever and other acute articular dis- 
turbances Study of the frequency of recurrence of infection after elec- 
tive operations in cases of healed suppuration in joints was made by Davis 

Of Streptococcal Origin. A case of suppurative arthritis due to infec- 
tion with Group B hemolytic streptococci (Lancefield) was reported by 
Rantz This is the first case recorded in which Group B hemolytic strepto- 
cocci have been recovered from suppurative arthritis of man Group B or- 
ganisms are more commonly associated with bovine mastitis and are only 
rarely pathogenic for humans 

Of Staphylococcal Oiigin Staphylococcal septicemia and septic ar- 
thritis of the knee were successfully treated m one case by the oral use of 
sulfapyridine, multiple aspirations and irrigations (Kendrick ®“) 

Treatment General principles were outlined A careful re- 

view of the recent changes in methods of treating suppurative aithritis and 
osteomyelitis was made by Beekman and Sullivan 

New methods of treatment are based on tlie fact that the bone or joint condition 
represents only a manifestation of a systemic condition involving a blood stream in- 
fection, hence surgical intervention should be secondaiy to therapy directed toward 
the general condition No operative procedures should be done until the focus is rea- 
sonably well established as a bone abscess Even then, the opeiation must involve a 
minimum of interference, yet secure drainage and relief of tension, preferably through 
packing of the wound in the soft parts with vaseline gauze (petrolatum) and institut- 
ing complete rest of the part by plaster encasement and infrequent dressing Many 
fatalities result from too early opeiation, all fatalities are due to septicemia or pyemia 
and never to tlie bone lesion In treating the general condition, whether the infec- 
tion IS due to hemolytic streptococci or to staphylococci must be determined, for these 
two organisms give rise to two distinct disease processes requiring entirely different 
therapy 

The new method of procedure recommended is as follows On admission to hos- 
pital a tentative diagnosis is made and the patient’s general physical condition is built 
up through the administration of intravenous clyses and blood transfusions when 
indicated Cultures of blood and synovial exudates are made to determine the bac- 
terial invader The involved limb is completely immobilized in splints or by a plaster 
casement A distended joint is ahvaj's emptied of its effusion by aspiration before the 
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limb IS immobilized When tlie fluid eguilibnum of tlie body is established (within 
6 to IS iiours) the question of draining the lesion may be considered In the presence 
of a well formed abscess in soft parts or a pyarthrosis with thick pus, operation is 
not dclajcd further But if a tlnn exudate has been obtained through aspiration, or 
the imading organisms are hemolytic streptococci, operation is postponed In some 
cases an actne focus can be cured simply through immobilization of the part, m 
others the inflammation becomes localized by rest, and the establishment of drainage 
at a later date is easier and more eificient Sulfanilamide should be given m those 
cases in ^^hlCll hemolytic streptococci are shown to be the causative agent 

The local use of sulfanilamide in cases of suppurative arthritis (and war 
wounds involving joints) was advised by Key, Frankel and Burford Joint 
tissues tolerate the drug well but sulfanilamide should be sterilized (by auto- 
claving the dried powder) before being placed in clean wounds Sulfanila- 
mide powder slightly inhibits primary healing of wounds but not to such a 
degree as to contraindicate its use in clean operative wounds when infection 
IS feared It can be used repeatedly m open infected wounds and does not 
interfere seriously with the healing of sudi wounds 

[These conclusions were based not only on clinical experience but on animal ex- 
perimentation the treatment of experimental fractures and of experimental wounds 
in joints and muscles — ^Ed ] 

Following arthroplasty in two cases of ankylosis of knees from acute 
pj'ogemc arthritis Campbell®® interposed a vitallium plate the amount of 
motion obtained was disappointingly small 

Rarer Forms or Specific Arthritis 

No new data were reported on tlie arthritis of scarlet fever, of ulcerative 
colitis, of bacillary dysentery or of lymphogranuloma venereum 

Haveihtll Fever (Rat-Bite Fevei) An attempt to harmonize different 
points of view as to the etiology of rat-bite fever was made by Allbntten, 
Sheely and Jeffers who tried to distinguish between rat-bite fever due to in- 
fection with Spiriilum minus (Sodoku or Japanese rat-bite fever) and the 
type caused by Sti eptobacUlus momlifor^nis (Haverhill fever) They stated 
that arthritis occurs only rarely in the spirillum variety 

[Two of us, W B and M H D , are unable to subscribe to the clinical distinc- 
tion set forth in this article They are of the opinion ^ that the evidence incriminat- 
ing Spit tlltm minus as an etiologic agent in rat-bite fever rests on insecure grounds — 
Ed] 

The relationship between pleuropneumonia-like organisms and Strepto- 
bacUlus momltfoimis was considered ®®® An unusual case of arthritis 
caused by a “ spirochete ” was reported ®®* The spirochete was considered 
unique, unlike any previously described Later the same type of spirochete 
was recovered from the blood of another patient with acute nonsuppurative 
arthritis of a hip the patient had been bitten by a rat a month previously 
[Although there was no history of a rat bite in the first case, from the micro- 
photographs and description this case might well have been due to Sti eptobactUus 
momltfoimis — ^Ed ] 
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Arthntis with Cocadwsis Coccidioidal infection has long been an im- 
portant public healtli problem in the San Joaquin Valley It is the cause of 
“San Joaquin Valley fever,” “desert fever” or “desert rheumatism” 
Symptoms of the acute form are an mfluenza-like onset, malaise, headache, 
general aches and pains in thorax or elsewhere, fever, generally bronchitis, 
and the appearance two to 18 days after the onset of the disease, of erythema 
nodosum or erythema multi forme Smith made an exhaustive epidemiologic 
study in 432 cases of acute coccidioidomycosis with erythema nodosum all 
patients recovered without sequelae 

Points stressed were the difficulty of diagnosis, incubation peiiod of one to 
three weeks after exposure to the spores , sensitivity to coccidioidin, a product of the 
causative fungus, Cocctdtotdes imimfis, to which sensitivity develops in from two to 
17 days after the onset of symptoms, generally in the second week of illness , appear- 
ance of erythema nodosum concomitant with the development of freshly acquired 
allergy, contraction of the disease by inhalation of chlamydospores rather than by 
contact, the relationship of the incidence of the disease to climate and agricultural 
activities, the peak of the disease being in dusty fall and its ebb, in wet winter, and 
the high incidence among newcomers to the valley Smith noted that since eiythema 
nodosum develops in not more than 5 per cent of die cases of infection with Coc- 
cidioides, the series reported represents between 8,000 and 10,000 attacks of coc- 
cidioidomycosis 

[Smith stated that the skin lesions are oftoi associated with " arthritis (not defined) 
None of his patients had cocadioidal granuloma This rarely develops after “ San Joaquin 
fever,” accormng to Smith White females seemed to be especially sensitive to San Joaqmn 
fever, whereas cocadioidal granuloma is prevalent among dark skinned males Although 
Smith considered coccidioidal granuloma a rare sequela of San Joaquin fever, a San Joaquin 
Valley worker who had previously had “ Valley fever " recendy came to one of us, P S H , 
with dironic destructive arthntis of both ankles which was proved by biopsy to be due to coc- 
adioidal granuloma Cocadioidomycosis has now assumed added importance because of 
the location of an air training center in the San Joaquin Valley It is bang studied inten- 
sively by the public health authonties — ^Ed] 

Rheumatic Sequelae of Rubella {Measles) During an epidemic of 
measles m the British Expeditionary Force in France, Bennett and Copeman 
noted the occurrence of “ rheumatic symptoms,” which varied from transient 
joint and muscle pains (15 per cent) or articular effusions, to a condition 
“ indistinguishable from rheumatic fever ” 

[Is it possible that the latter cases were secondary to hemolytic streptococcal 
diroat infections rather than to measles ^ — ^Ed ] 

Rheumatic Fever 

Several reviews concerned the clinical features of rheumatic carditis,®®® 
epidemiology ,®‘'’ ®®®’ ®®®’ *’^® theories of etiology,®®®* “® pathology,'®^ ther- 
apy,®®® and public health aspects ®®^ of rheumatic fever 

A translation of the 1736 edition of De Rheumatisnw by Balonius, 1538- 
1616,®®* and a note on the history of the disease in Great Britain®™ will ap- 
peal to those interested in medical history 

Incidence ^lany good articles on the incidence of rheumatic fever appeared 
during 1940, including those by Hcdley who estimated that rheumatic fever in its 
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\aiious foini'*, including choica and inactive ilicuinatic caiditis with and without 
superimposed bacterial endoc.irditis, was lesponsible for 0 70 per cent of all admis- 
sions to Philadelphia hospitals, I 56 pei cent of all admissions to children’s hospitals, 
2 4 pel cent of medical admissions to general hospitals, and 5 8 per cent of medical 
admissions to cliildren’s hospitals It accounted for 50,000 patient-days annually in 
Philadelphia hospitals and cost these institutions more than $272,000 a year, exclu- 
si\e of plusicians’ services Rheumatic heart disease, including cases of super- 
imposed bactei lal endocarditis, caused 0 10 per cent of all hospital deaths in that city 
[Hcdlc>’s 1940 papers ha\c been sommanred in a monograph-’’:! — Ed] In New Haven, 
Farquhar and Paul found that active rheumatic manifestations weie responsible foi 
1 2 per cent of medical admissions to general hospitals and inactive rheumatic heart 
disease another 1 5 per cent In Adelaide, Austraha,^^° acute iheumatism accounted 
for 1 8 per cent of all admissions to a children’s hospital and for from 0 26 to 0 33 
per cent to hospitals for adults Swift estimated that in New York State in 
1938 more than 5,400 deaths were due to rheumatic heart disease Conti ary to com- 
mon opinion, rheumatic heart disease is an important cause of death in the age groups 
40 to 60 }cars as well as of youngei peisons Swift estimated that there were about 

460.000 patients in the United States who had rheumatic cardiac disease, tins is a 
“consenatiie figure” Ihe impoitance of rheumatic fever and rheumatic heart dis- 
ease as causes of death is indicated by Ins calculation tliat they caused 14 7 deaths per 

100.000 in New York Cit}' in 1938, compared with the following rates for other dis- 
eases whooping cough 1 4, epidemic meningptis 07, measles 0 56, poliomyelitis 005 
According to Clarke,^^^ 0 54 per cent of the national scliool population of Eire has 
rheumatic heart disease, and 1 2 per cent of the school children in Dublin City " are 
probably rheumatic” Of Claw'son’s cases of noncongemtal heart disease in which 
necropsy was perfoimed, 187 per cent were of rheumatic origin 

Picdtsposmg Facto) s Governing Incidence 1 Geogiaphy and Climate 
The relative infrequency of rheumatic fevei and the rarity of typical poly- 
artliritis in southern as compared with northern states were mentioned 
again, no new data were given The contention that the disease 
does not exist in the tropics was refuted again in reports from southern 
India 

The role of meteorologic factors leceived more attention than in recent years 
In Iowa rheumatic fever was uncommon during several dry, mild winters, but re- 
turned to its usual frequency the follownng wet, cold winter*®* Hedley*®® believed 
the prolongation of winter’s cold might be related to the increased incidence of rheu- 
matic fever in the spring, but, considering the possible role of lack of sunshine, he 
found no indication tliat the amount of precipitation affected the rate of rheumatic 
admissions to Philadelphia hospitals No certain relationship was found between the 
wetness of the season and the rate of admission to hospitals of patients with rheu- 
matic fever in southern Australia *’“ The presence of creeks and rivers also played 
no etiologic role,®®** *’'® but sections where dry heat prevailed had less of the disease 
tlian those with combined dampness, high rainfall and relatively cold temperature *®® 
When this latter combination of conditions prevailed the disease wras most prevalent 
in Eire also**® In an important study of environmental factors in New Haven, 
Paul **® found the highest incidence in the two wettest districts investigated 

2 Season The usual seasonal madence in the United States, highest 
in late wintei and spring and lowest m fall and late summer, was con- 
firmed »®®*®®**®«* 
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In southern Australia the incidence was high from late autumn to early spring 
(peak m midwinter) and lowest in late spring and early summer , winter there corre- 
sponds with the summer months in the United States There was much less seasonal 
fluctuation for chorea than for polyarthritis and carditis 

3 Social and Hygienic Factors The well known tendency for rheu- 
matic fever to occur predominantly among the poor was again noted 

Paul found no consistent increase in incidence in the pooiest districts studied, but 
did find a fairly low prevalence in the single wealthiest district In Australia,*^** 
density of population exerted a greater influence than poverty per se on the incidence 
of rheumatic fever, but the disease was relatively more severe in rural areas 

4 Family, Heredity, and Constitution The increasing importance at- 
tributed to heredity in rheumatic fever m recent years was reflected in the 
literature 

I 

The familial incidence was 24 per cent in one group of rheumatic patients,^®" 30 
per cent in another and 8 per cent among nonrheumatic controls Perry studied 
two pairs of apparently identical twins, both of one pair but only one of the other 
pair developed rheumatic fever Perry concluded that although heredity is of con- 
siderable importance, another factor, probably infection, plays an equally, if not more, 
important role Gauld and Read studied the incidence of the disease in families 
prior and subsequent to exposure of any member of the household to rheumatic fever 
Their data supported the hypothesis tliat in tlie etiology of rheumatic fever both 
hereditary and environmental factors are involved and that the latter must act over 
a long period 

Dark eyes and hair were found moie commonly in rheumatic children than in a 
control group The distribution of the four mam blood groups in rheumatic 

subjects was the same as in the general population 

5 Sejf The hospital admission rate for rheumatic fever was essentially the 
same for males and females, in Philadelphia and in Adelaide, Australia In the 
latter city chorea was slightly more common among females, in Philadelphia it was 
twice as common among females as among males In Dublin 60 6 per cent of rheu- 
matic subjects studied were females, 39 4 per cent were males Clawson’s necropsy 
records indicate that rheumatic heart disease is about equally common among males 
and females, but the latter die earlier because they have more serious cardiac lesions 

6 Age In Dublin the average age at onset was reported to be 7 5 years for 
polyarthritis, 97 years for chorea, the peak incidence was about 9 years of age for 
polyarthritis and 10 for chorea Both Sangster*™ and Hedley®^® found that the 
greatest number of first attacks occurred between the ages of 5 and 14 years Ac- 
cording to Gauld and Read periods of increased incidence are from 5 to 14 and from 
25 to 34 years Hedley®*® found that rheumatic fever in more than 75 per cent of 
cases, chorea in more than 98 per cent, rheumatic heart disease in nearly 70 per cent, 
begin before the age of 20 years and more than 30 per cent of deaths from rheumatic 
heart disease occur before this age 

/ Race The incidence of rheumatic fever among American negroes is low 

their unfa^orable economic circumstances makes this the more striking Natives 
of Uganda®®® and of Australia®’^® were thought to have no racial immunity to the 
disease 

S Tiawna In from 4 to 96 hours after trauma to certain joints of 12 patients, 
acute rheumatic episodes appeared therein ^’f® The greater work of the left side of 
tlie heart is usually thought to be the reason for the predominance of rheumatic lesions 



RHLUMAIISM AND ARTHRITIS 1019 

on that side, Coburn suggested that the dtffeience in the o^gen tension on the two 
sides niiay be the cause 

Gcuctal Sympiomatology Ceitam clinical statistics were recorded 

Acute ihcuinatism (including carditis) was the cause of admission to hospitals of 
64 5 per cent of 450 iheumatic children, chorea, of 29 3 per cent, the tivo combined of 
6 2 per cent.’*"** On services foi adults comparable figures were 83 8 per cent, 14 9 
per cent, and 1 3 per cent The distribution of manifestations in Clarke’s 545 cases 
in Eire >\as as follows rheumatic fever 422 per cent, insidious carditis 13 5 per cent, 
polyarthritis 13 5 per cent, postscailatinal arthritis, 1 5 per cent, postscarlatinal carditis 
05 per cent, chorea 280 pei cent and rheumatic erythema nodosum 02 per cent 
Rheumatic carditis occurred without a history of pievious rheumatic manifestations 
in from 42 to 58 pei cent of cases studied '‘'’® 

Pathology or Rheumatic Fe\t:r General (Considerations 
AND Special Clinicopathologic Data 

An excellent account of moiphologic changes in various organs was 
given by de la Cliapelle Cardiac lesions in rabbits which easily could have 
been mistaken for Aschoff bodies were noted by Loewe and Lenke Cobum 
agreed with Klinge that " the apparent damage to collagen fibrils ” in rheu- 
matic lesions "really consists in an alteration of the mucoprotein ground 
substance ” 

Caidiovasctth) System In keeping with their gieat impoitance, cardiac 
lesions received much attention, but little new information was reported 

In two series of ncciopsies'^®’®®^ the relative frequency of involvement of the 
various valves was given The so-called Monckeberg sclerosis of the aortic valve 
was considered rheumatic in origin Contrary to the generally accepted view, 

another group of workers ®®® considered piohferative lesions of the heart, as exempli- 
fied by the Aschoff body, to indicate that rheumatic activity has subsided [One of us, 

C M , believes that this interpretation is untenable on clmical grounds and is unsound patho- 
logically— Ed] A simple “tivo step, cardiac function test" was used to determine 
w'hen rheumatic carditis has reached an inactive stage®*® Roth*®® found auricular 
fibrillation rare in young adults except as a terminal event but present in 20 to 25 per 
cent of those past 40 years of age Papers appeared on the clinical features, course, 
and physiologic abnormalities of rheumatic tricuspid disease*® and of pure mitral 
stenosis,®®® also on the clinical, pathologic and roentgenologic features of valvular 
calcifications in rheumatic and nonrheumatic heart disease *” 

Jouits Roth®®” believes that carditis does not occur without arthritis in 
cliildren much oftener than in adults Brief notes on the character of syn- 
ovial fluid in SIX cases were given Features of rheumatic polyarthritis 
were discussed ®®®’ ®®®’ ®*®’ ®®®’ ®®®’ No new information was given 

Nodttles An excellent study of subcutaneous nodules of rheumatic fever 
and rheumatoid arthritis was reported by Bennett, Zeller and Bauer accord- 
ing to whom nodules m the two diseases, although similar, are sufficiently 
different to suggest that the two diseases may be caused by different agents 
Subcutaneous nodules were present m 4 4 per cent of 450 children and m 0 6 
per cent of 390 adults with iheumatic fever m southern Australia «® They 
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occurred m 5 8 per cent of children with polyarthritis and in 0 7 per cent of 
those with chorea 

Lungs and Pleura The question of die frequency and, indeed, of the 
existence of “ rheumatic pneumonia ” remains unsolved 

De la Chapelle described pleural lesions but had not encountered a satisfactory 
example of rheumatic pneumonia The absence of Ewart’s sign in nomheumatic 
pericarditis suggested to Gevalt and Levine that its presence in iheumatic pericarditis 
prifl pleuritis is due to a coexisting iheumatic pneumonitis But Robbins and Durante 
warned of the danger of misinterpreting Ewart’s sig^ to mean pneumonia instead of 
pericarditis 

Skm In 5 3 per cent of 450 rheumatic children skin lesions were noted 
during the active infection erythema marginatum, eiythema multiforme, or 
an urticaria-like rash 

Nefvotts System The features of chorea were described”®’®**® 

In 614 per cent of 223 cases choreic movements were bilateial, in 26 per cent 
predominantly or exclusively right-sided and in only 126 per cent left-sided*^® 
Bruetsch saw four more cases of dementia praecox, rheumatic heart disease and or- 
ganic changes in the brain , he contended that rheumatic fever was a cause of dementia 
praecox in 9 per cent of the cases of dementia praecox he has examined pathologically 

Laboratory Data in Rheumatic Fever 

Electrocardiogram Electrocardiograms of 150 normal girls were stud- 
ied by Reyersbach and Kuttner In 5 per cent the auriculoventricular con- 
duction time was abnormally prolonged, possibly because of increased vagal 
activity It was concluded that prolongation of the P-R interval is not in 
itself a reliable index of myocardial involvement 

Sedimentation Rate of Eiythiocytes This was again considered the most im- 
poitant single laboratory test of rheumatic activity ®®®> *®®» ®®*' 

Hemoglobin In the presence of a rapid sedimentation rate, Wallgren considered 
a decreasing level of hemoglobin evidence of persisting serious activity but a rising 
level of hemoglobin favorable 

Blood Chemtshy Phosphorus in the blood of rheumatic children was found to 
be relatively low ^^® 

Weltmami Reaction In chorea this test gave usually normal or increased values, 
in polyarthritis and carditis values were low but returned to normal earlier than the 
sedimentation rate®®® 


Relationship of Rheumatic Fever to Other Diseases 

Rheumatoid Aithntis As has been mentioned, histologic differences in 
the subcutaneous nodules of rheumatic fever and rheumatoid arthritis sug- 
gested to some that the two diseases are of different etiology 

Subacute Bactenal Endocaidihs The importance of rheumatic heart 
disease in preparing the way for subsequent bacterial endocarditis was 
pointed out Subacute bacterial endocarditis in 64 5 per cent of Hed- 

ley’s 324 cases was regarded as superimposed on rheumatic heart disease 
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S'yrfr»/iaj»’? Clioiea Chorea gcneially was accepted as a manifestation 
of rheumatic fcvei Struthers stated that rheumatic 

heart disease ^\as hkel}’ to develop in cases of chorea only when polyarthritis 
also \\as picsent, but Hedlej "" found that iheumatic heart disease developed 
in 46 5 per cent of 4,616 cases of choiea and that even in 28 8 per cent of 
526 cases of so-called pine chorea, rheumatic heart disease was diagnosed 

Eiythcma Nodosum It is beheied that certain cases of erythema nodo- 
sum aic of rheumatic oiigiii and others not”®**"® 

Diri'ERENTIAL DIAGNOSIS IN RHEUMATIC FeVER 

Discu<!<;cd were tlic chncrcntiation of rheumatic and nonrheumatic "growing 
p.iini> ’'*3 and rheuiniitic and sj’philitic heait disease®®**®* Clawson found 

pciicarditis so ficqiicntl} at ncciopsy in cases of subacute bacterial endocarditis that 
lie arsrued that the picscnce of pericarditis cannot be used clinically m differentiating 
between tliat disease and rheumatic carditis [We cannot agree with this clinical con- 
clusion— Ed] The danger of mistaking pericarditis w'lth effusion for lobar pneu- 
monia was emphasized *•- Other diagnostic difficulties weie discussed®** ''®® 

Prognosis and End Results of Rheumatic Fever 

The immediate moitalit}' in the first attack of rheumatic fever is low, 
especially among adults, this was again shown by an analysis of results of 
the first attacks on 405 children and 309 patients more than 12 years of 
age *” 

The immediate mortality rate was 4 69 per cent for the children, only 0 32 per cent 
foi the adults For the total of 714 patients the immediate mortality rate was 2 8 per 
cent Hcdley ®*® estimated tliat 3 5 to 4 5 per cent of first attacks terminated fatally 
But Gibson took a more gloomy view, in his 146 fatal juvenile cases, death oc- 
curred within one month of the onset in five, within four months in 19, and within one 
year in 20 more To him nodules and pericarditis were of serious prognostic sig- 
nificance, cliorea and rheumatic erythemas indicated relativdy mild infection In 
contrast Struthers regarded erythemas and epistaxis as of serious import Many be- 
lieve that the older the child at the initial rheumatic attack, the less likely is carditis to 
result, but others ®®* found no indication that children whose first attack was m early 
childhood died sooner thereafter than those whose first attack came later As be- 
tw-een onset during childliood and adult life, there seems to be no doubt that the 
prognosis is distinctly better in the latter *®®' 

Deatli and the onset of heart failure in cases of old rheumatic heart disease usu- 
ally are due to a recrudescence of rheumatic activity, this is especially true of children 
and young adults ®*** ®*® Thus it is important to recognize fte sigpis and symptoms 
of carditis and of rheumatic activity in general these were reviewed®™*®®®*®®® 
S43, G5S The relative seriousness of aortic and mitral valvular lesions remains 
debatable ^i®* *®®* *8® 

The serious ultimate prognosis was stressed In follow-up studies of large 
groups of rheumatic diildren mortality rates of 15 to 30 per cent were recorded 
over periods of 10 to 18 years ®®®* ®®* Among Hedley's®*® 542 fatal cases, death from 
the primary rheumatic manifestation resulted in less tlian one year in 13 5 per cent, 
in less than five years in 32 pei cent, in less than 10 years in more than 48 pei cent 
Although tlie outlook is seiious once rheumatic heart disease has developed, the heart 
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does not always receive significant injury Thus, of Gibson’s 1,487 patients with 
rheumatic fever or chorea, 42 per cent escaped evident heart disease In a study of 
523 first attacks, 66 per cent of the patients at the time of dismissal were thought to be 
without cardiac damage, as were 50 per cent of the 175 patients of Biown and Wolff 
followed for an average of seven years 

Ptegnancy in Rheumatic Heait Disease Data on maternal and fetal mortality 
rates and on various dinical features were given The maternal mor- 

tality rate ranged from 2 2 to 18 1 per cent Pregnancy seems to protect rheumatic 
subjects against recrudescences of rheumatic activity after hemoljrtic streptococcal 
infections 

[This IS interesting, especially in view of the ameliorating effect of pregnancy on rheuma- 
toid arthritis — ^Ed ] 

Rheuinattc Fever and Jaundice Three patients with rheumatic fever 
had jaundice , two may have been benefited by the jaundice 

Etiology and Pathogenesis of Rheumatic Fever 

Factor of Infection Infections of the upper respiratory tract preceded 
34 2 to 86 per cent of rheumatic attacks Jones and Mote found 

infections of the respiratory tract preceding 58 per cent of first attacks and 
67 per cent of recurrent attacks of rheumatic fever In most of the cases 
without clinical evidence of respiratory infections there was serologic evi- 
dence suggesting recent infection witli hemolytic streptococci Suppurative 
and highly invasive infections are rarely followed by rheumatic recru- 
descences, accoidmg to Coburn 

1 Skin Tests Conti aiy to most eailier reports, Jones®®® stated tliat reactions 
to intradermal injections of streptococcic products were no gieatei in iheumatic sub- 
jects than in control groups if tlie oppoitunity of streptococcal infections was similar 
Green®®* noted dermal reactions in a normal subject tested with synovial fluid fiom 
three patients with rheumatic polyarthritis, the reaction could be “neutralized” by 
mixing serum from convalescent rheumatic patients with the fluid 

2 Antifibnnolysins Boisvert noted that antifibnnolysm titeis of iheumatic 
children usually remained high longer than those of most nonrheumatic children suf- 
fering from simple hemolytic streptococcal infections 

3 Antisti eptolysins According to Coburn, in cases of infections with hemo- 
lytic streptococci without subsequent rheumatic fever, the antisti eptolysin titer uses no 
later than two weeks after tlie initial infection, but in cases of rheumatic fever titers 
rise in the third week and remain high as long as tlie disease remains active Bunim 
and McEwen noted that titers tended to be normal in inactive rheumatic heart disease 
but high in the active manifestations, including chorea There \vas no apparent re- 
lationship between the height of the titer and the seventy of the disease 

All previous studies on antistreptolysin in iheumatic fever, including those just 
mentioned, dealt with so-called antistreptolysin O Todd, Cobuin, and Hill studied 
another variety, antistreptolysin S This antibody increases after heinoljrtic strep- 
tococcal infections as does the other, but, in contrast, it tends to be lowei during bouts 
of iheumatic fever, thus its behavior differs notably from that of the antistreptolysin O 

Complement Fixation Tests From liver and spleen of a iheumatic patient 
Coburn prepared an antigen which fixed complement in the presence of fresh iheu- 
matic fe\ er scrum 
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5 Intctpi ctatwii The obvious intei pretation of these data is that hemo- 
Ijtic streptococci bear an impoitant ctiologic relationship to rheumatic 
fe\cr Accoiding to Cobuin heredity and environment com- 
bine to produce persons \\ho do not handle respiratory infections with hemo- 
l}tic streptococci in a normal manner Their immune response to the pri- 
mal y infection is inadequate with the lesult that the cells of the reticulo- 
endothelial sjstein become sensitized Subsequent contact of antigen and 
antibody ithin the sensitized cells gives rise to an abnormal reaction leading 
to the chaiacteiistic inflammation of rheumatic fever 

[This stnnulating paper dcscr\es the attention of all students of the disease — ^Ed ] 

6 Ctiltiiic of Synovial Fluid From three of siv specimens of synovial fluid a 
cram-positn c, spore-hcai ing bacillus was isolated No etiologic significance was 
.Utached to it 

T'liiis Tlicoiy Inoculation of fluids fioni four joints and of suspensions made 
from t\\o subcutaneous nodules into monkeys gave negative results Spinal fluid 
from SIX clioreic children was inoculated intraceiebrally into rabbits by Loewe and 
Lenke In some of the rabbits cardiac lesions were found which dosdy resembled 
those of rheumatic fever, but they were also found in control animals, hence they had 
no etiologic relationship to iheuinatic lever Eagles and Bradley retracted then 
prcMOUS statement that so-called elementary bodies found by them in rheumatic exu- 
dates might possibly be of etiologic signifiixince Swift, Sabin and Johnson found 
no pleiiropneuinoma organisms in rheumatic patients and conduded that these agents 
aic not concerned in the disease A virus was isolated from human rheumatic 
material by Jones ***'' but it ^^as apparently that of influenza, and was unrelated to 
rheumatic fc\cr 

Facfoi of Vitamin Deficiency Monkeys were lendered scorbutic and tlien given 
intratonsillai injections of hemolytic streptococci, one strain of which was of monk^ 
origin lesults were negative Although vitamin C deficiency is present m rheu- 
matic fever, feeding adequate amounts of tlie vitamin will not prevent the disease 
There is no proof tliat \itamin C deficiency is more deleterious m rheumatic fever 
than in any other infectious process 

Conclusions on Etiology The repoits of 1940 indicate that the promis- 
ing work of the past few years on a possible virus etiology of rheumatic 
fever has led to disappointing results The importance of infection with 
Group A hemolytic streptococci becomes more and more apparent, but 
w'hetlier these bacteria are the primary, or merely an important contributing, 
cause still has not been proved Why rheumatic attacks develop after sudi 
infections m some cases and do not m others remains a vexing question 
That heredity and environmental factors each are concerned grows increas- 
ingly clear It should be noted tliat bacterial hypersensitivity again was 
suggested as playing a role by a new and authoritative voice (Coburn) 

Treatment of Rheumatic Fever 

Geneial Remarks The treatment of all aspects of rheumatic fever was 

discussed ““ 

Rest The extreme impoitance of lest was again stiessed 
871,584,611 probably aids, m pait, by diminishing tacliycardia, thus 
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lessening the cardiac load Home occupational therapy was* considered 
valuable 

Salicylates If ordinary doses of 60 to 150 grains daily do not relieve 
polyarthritis, the amount should be increased to 200 or more, according to 
Marquis who gave up to 390 grains daily for short periods Salicylates are 
of great value in combating polyarthritis, fever and toxic manifestations of 
rheumatic fever, but tliey do not affect the fundamental course of the dis- 
ease A new and (if confirmed) important use of salicylates 

was reported by Boas and Ellenberg who obtained dramatic diminution of 
the effusion in 12 cases of pericarditis with effusion, myocarditis and endo- 
carditis were unaffected 

Sulfamlamide Additional reports of the ineffectiveness of sul- 
fanilamide in the treatment of rheumatic fever were made 

[For Its prophylactic use, see later — ^Ed ] 

Removal of Foci of Infection Upheld was the opinion tliat tonsillec- 
tomy IS of minor, if any, importance in the treatment and prevention of rheu- 
matic fever , the decision to perform the operation must be made m each case 
on the basis of the laryngologic indications 
Gingivitis or infected teeth play no evident role 

Vaccines and Seiunis Treatment witli vaccines and serums has had 
little support in recent years but several reports during 1940 advocated 
their use 

Cecil suggested tliat "stieptococcus vaccines" may have piophylactic value if 
given yearly Wasson and Brown repotted a much lower incidence of rheumatic 
exaceibations among patients given a biotli filtrate of hemolytic stieptococci than 
among controls 

[This IS contrary to previous results with vaccines — Ed] 

To 15 patients with acute iheumatic fever Green and his colleagues --® gave seium 
from convalescent rheumatic patients nine were “benefited” 

[This work needs confirmation, a number of unpublished trials of convalescent serum 
m rheumatic fever have given negative results — Ed ] 

Diet and Vitamins Vitamin C supplements have no cuiative or prophy- 
lactic effect 111 this disease , even so it may be important to correct the low 
blood 1 itamin C levels usually pi esent ^ Kuttner found no decrease of 
upper respiratory infections in a group of rheumatic childien fed laige doses 
of vitamins A, B, C, and D, as compaied with a control group not receiving 
the vitamin supplements thiee children experienced rheumatic attacks while 
taking the vitamins 

Treatment of Chorea Fever theiapy was lecommended foi severe 
chorea (it was valueless in 11 cases of rheumatic carditis 
treated by Hermann and Enright ) Hughes warned of the dangers of nir- 
laiiol In fi\e cases Hollander used intramusculdi injections of lipoids 
extracted from ox biam the chorea clcaicd in six to eight days 

[The <iuthor’i, cxplaniition of the possible incchanism in%ohed is not convincing 
but the metliod dcseixcs imcsiigation — ^Ed] 
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luAUtutiojial Caic and Clmate It was Swift's*®^ "firm conviction” 
thill “ the a\cragc child in the subacute and chionic stages of ilieumatic ac- 
tiMt} \\ould be best tieated in an institution wheie the special indications im- 
posed b) his disease can be adequately met ” 

sutninanzcd tlicsc indications thus “To build up die patient’s re- 
sistance against infection, to provide prolonged lest and dius reduce to the lowest 
pocsiblc level the damage to inflamed organs such as heart and blood vessels , to regu- 
late exercise catcfulK so that a diseased oigan may be slowly restored to its most 
effcctne phjsiological capacity, to provide suitable education in a psydiologically 
proper atmosphere ” A convalescent hospital m Sydney, Australia, was described 
In rcMcumg 15 jeais’ cxpeiience at the Children’s Heait Hospital of Philadelphia, 
Stroud and Twaddle did not And tliat prolonged hospitalization materially decreased 
the death rate not incrcahcd the nunibei of patients able to lead active lives in later 
3 cars 

No new data on chmatotherapy weie given 

Ticatineni of Piegnani Rheumatic Caidiacs Special procedures used 
on two laige obstetrical sei vices were outlined 

Prevention or Rheumatic Fever 

Piophylactic Value of Sulfanilamide The prophylactic value of sul- 
fanilamide in rheumatic fever was reaffirmed by Cobum and Moore who 
brought their experience with it up to date rheumatic exacerbations de- 
veloped 111 only one of 184 children given prophylactic doses of sulfanilamide 
as compared with their occurrence in 35 per cent among their children not so 
treated The drug was given m doses of 2 to 3 gm daily throughout the 
school year — sufficient to maintain blood levels of 4 to 5 mg per cent Toxic 
symptoms appeared in about 10 per cent of cases But some children, given 
sulfanilamide during convalescence from recent rheumatic attacks, developed 
lecrudescences 

Public Health Aspects Gi owing interest of public health departments in rheu- 
matic fever was illustrated in the decision of the Central Board of Health of South 
Australia to conduct the valuable epidemiologpc survey frequently referred to herein 
Bheumatic fever, diorea, and cardiac disease cause twice as many deaths among 
Australian diildren 10 to 15 years old as tuberculosis does Qarke^^® described 
efforts made in Dublin to meet the problem American needs were outlined by 
Swift®®®' ®®^ Based on an average rest in bed of six months for each patient and the 
experience in London, New York City would require about 1,750 beds for die care 
of rheumatic patients, actually there are only 300 to 400 

Chronic Arthritis The Two Common Types 

In previous Reviews we have used the terms “ atrophic ” and “ hyper- 
trophic artliritis,” terms used by the American Rheumatism Association 
To foster closer relationships with the rest of the English speaking world 
the Association recently adapted as preferred terms "rheumatoid (syn- 
onymous with chronic infectious, atrophic or proliferative) arthritis” and 
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“ osteo-arthritis or degenerative joint disease (synonymous with hypei- 
trophic or senescent arthritis) ” 

Rheumatoid (Chronic Infectious, Atrophic, Proliferative) 

Arthritis 

Influence of Heredity on Incidence In an Italian series the familial 
incidence of rheumatoid arthritis was about 30 per cent, affected were two 
boys and two girls m one of the famihes studied Concerning this factor 
Horder wrote “ Obviously we cannot take measures to cure our an- 
cestors But [by eliminating other predisposing factors] we can use dili- 
gence to see that our posterity has less cause to reproach us ” 

Clinical Data The various stages of the disease were described, also the 
minimal requirements for a diagnosis of rheumatoid arthritis and 

the differentiation of early rheumatoid artliritis from periarticular fibro- 
sitis Projection of articular pain was discussed by Werndorff As a 
rule pain in joints is not projected, an exception is tlie extension of pain 
from arthritic hips to sciatic region, groin or knees Pam m the knees in 
coxitis IS caused by pressure granulation tissue growing m the acetabular 
fossa as a result of synovial involvement presses on the obturator nerve 

[This explanation is not wholly satisfactory Pam may be referred to knees 
from osteo-arthiitic hips in which cases significant synovial involvement does not 
occur — Ed] 

Rheumatoid Arthritis Special Clinical Features 

Effect of Hepatitis and laundice Usually considered an enemy to man’s 
well being, hepatitis with jaundice may be distinctly advantageous to patients 
with rheumatoid arthritis who, with the onset of significant jaundice, may 
suddenly lose for a time all symptoms of active disease 

Between 1933 and 1939 this phenomenon was noted 72 times in 45 cases by 
Hench, in 27 cases by odiers 2 ®® “ Gold jaundice ” from chrysotherapy may or may 
not provoke the phenomenon ® A patient given injections of sanodirysin by Ceal 
had no notable relief until toxic hepatitis and jaundice suddenly developed presumably 
from gold “ Within a week or so after the onset of jaundice, swelling and pain dis- 
appeared entirely from tlie joints and theie was complete restoration of function” 
This remission lasted more than three months Recently cases have been noted in 
which jaundice appai entl> induced temporary but impressive remissions from migraine, 
ragweed ha> fever and egg sensitivity Discussing these probably related phenomena 
Hench raised certain questions Ai e hepatitis and jaundice anti-allergic Is rheuma- 
toid arthritis caused by an unknown type of hypohepatia or hyperhepatia which be- 
comes temporarily corrected incident to hepatitis of the proper degree and type? The 
phenomenon proves that rheumatoid arthritis is not inherently irreversible, obviously 
the body of the arthritic patient, if properly stimulated, can correct quickly and 
effcctivel} the disturbed phjsiology underlying the disease Further study of this 
phenomenon may reveal some " biodiemical flaw” responsible for the disease 

I®*'® R H F, noted that the serum lipids of patients with rheumatoid arthritis 
arc not below normal , hence jaundice is not beneficial to arthritic patients by reason of 
correcting a lipid deficiency —Ed ] 
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Effccl of Pregnancy 1 he nmchorating effect of ijregiiancy on rheuma- 
toid arthritis ^^as discussed"®'^'''’ According to Dunn the relief may be 
con elated “most piobably with the high estrogenic blood content of preg- 
nane} ” Arthi itic patients may receive complete, partial or no relief during 
pregnancy “ The estrogen content of the blood and urine in pregnanaes, 
Mhile ahva}s high above iioimal, vanes widely in individual pregnancies 
Accordingly, a failure to obtain relief of the arthritis in all pregnancies does 
not iin alldate its role “ 

[An attempt should be made to correlate the degiees of relief experienced by 
arthritic patients dm mg pregnancy witli amounts of estrogenic hormone found in 
their blood But it *«cems probable that some factor other than an increase of estro- 
genic substances in blood is responsible for the ameliorating effect of pregnancy — ^Ed ] 

Ocular Lcuons with Rheumatoid Aithutts Of 15 cases of necrosclentis nodosa 
(scleromalacia perforans, scleiitis necroticans) reported to date, 11 have been in 
patients with rheumatoid arthritis" Some writers believe that the subcutaneous 
nodules of rheumatoid arthritis and the nodules of scleromalacia perforans are essen- 
tially similar in their eaily stages Eggers reported the case of a woman, aged 37 
}cars, in whom rheumatoid arthritis and necrosdentis nodosa developed almost simul- 
taneous!} Bilateral uveitis, massive hemorrhages in tlie vitreous, and sclerosing 
keratitis ensued Biopsy showed that the ocular nodules represented intrascleral ab- 
scesses “The simultaneous involvement of sclera, bones and joints need not seem 
strange if one remembers that all three tissues are of mesodeimal origin” 

No adequate reason has been given to explain why intis and uveitis not infre- 
quently complicate rheumatoid aidintis Hence Angevme and Rothbard^>^" studied 
eyes and joints of rabbits infected with various bacteria In 26 of 40 rabbits arthritis 
developed, in 17 ocular lesions Wlien artlintis or cyditis occurred, synovial villi and 
aliary processes were tlie most frequent, and usually the piimary, sites of inflamma- 
tion , bacteria were found therein 

Amyloidosis with Rheumatoid Arthi itts Amyloidosis may complicate rheuma- 
toid artlintis or Still’s disease ' Oxer studied two men ag^d 21 and 27 years who had 
rheumatoid arthi itis of 11 and 13 years’ duration, with iritis or indocyditis and blind- 
ness, marked anemia occurred in both cases, hepatomeg^y in one At death amy- 
loidosis of liver, spleen and kidneys was noted “ Suppuration is not necessary to pro- 
duce amyloidosis” Splenic amyloidosis was also found in a case of “Felty’s 
syndrome ” [i e rheumatoid arthritis — ^Ed ] 

Pathologic Characteristics of Rheumatoid Arthritis 

The pathologic physiology of joints in rheumatoid and other types of 
arthritis was discussed by Freund and Kelikian who described how articular 
structures react to abnormal stimuh 

Within normal joints, resting or in motion, there is a negative intra-articular 
pressure equal to -60 or -70 mm of water Under pathologic conditions, such as intra- 
articular effusions or hemorrhage, intra-articular pressure becomes positive, as hij;h 
as -{-70 mm of water [sometimes as high as -f-700 mm — ^Ed] The capsule becomes 
distended If cartilage is damaged or if bone is atrophic as in iheumatoid arthritis, 
die inci eased mtra-articular pressure may push contents of the joint cavity through 
defects of cartilage or underlying bone If the opening is small, a flasklike excavation 
restdts, when pressure is severe and prolonged, deep cavities result In rheumatoid 
arthritis these cavities contain fibrinoid masses which begin to organize These ex- 
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cavations may be numerous and appeal like epiphyseal cysts oi abscesses To pi event 
them effusions should be removed by aspiration oi other means befoie too long^®® 

[It seems to us more likely that such lesions result from enzymatic action or from the 
mvadmg pannus — Ed ] 

Nodules Italian rheumatologists believe that the subcutaneous 
nodules of rheumatoid arthritis resemble histologically those of rheumatic 
fever but that neither are specific nor diagnostic Bennett, Zeller and Bauer 
contradicted this view 

“The nodules of rheumatoid arthritis and rheumatic fevei differ as much from 
one another as do the gianulomas of syphilis and tuberculosis “ The nodules of both 
rheumatoid arthritis and rheumatic fevei have certain structural and cytologic simi- 
larities, but differentiation is generally possible because one or more of the pathologic 
alterations usually predominate Nodules of iheumatic fevei usually exhibit mjury 
to small blood vessels with exudation of plasma and blood cellular constituents into 
connective tissue, also small focal lesions similar or identical to the myocardial Aschoff 
nodules In the nodules of rheumatoid aithntis marked proliferation and degen- 
eration of connective tissue predominate, Aschoff-like nodules are larely seen, and 
exudation is rardy notable Hence the nodule of rheumatic fever, being chiefly an 
exudative phenomenon, tends to appeal and disappear rapidly Tlie continued pro- 
liferation and necrosis of the nodule of rheumatoid arthritis explain its longer duration 
and larger size These morphologic changes do not permit conclusions on etiology 

Muscles Pathologic reactions (an angiomyositis ”) m muscles of tlie 
calf m four cases of rheumatoid aitliritis were considered by Curtis and 
Pollard similar to those in eight cases of adult Still’s disease They are 
described in the section on “ Still^s disease ” 


Laboratory Data in Rheumatoid Arthritis 

Roentgenogi ants Roentgenographic features were summarized Es 
pecially informative was tlie report of Forestier and Robert which cannot b< 
adequately reviewed here In mild cases “ roentgenograms may be nega^^ 
for a period of several weeks to two or three montlis ” f by 

Blood Counts A mild anemia of normocytic or microc 3 rtic type ^''may 
appear until the disease has been active “ for several weeks ” ^Cecil 
Rayburn) Leukocyte counts may be from 12,000 to 20,000 in 
cases, 4,000 to 11,000 in chronic cases The percentage of noi^ijjQjJ*»» 
cells was more than 16 per cent (maximal noimal) in 63 per cent\m 
cases, and more than 8 per cent in 88 per cent of 392 cases “ A nbrmai' 
filament count usually excludes active rheumatoid arthritis ” 

Among normals, according to Stiles, Dirickx and Stiles, the nonfilamenteC. 
trophiles range from 2 to 5 per cent of the total number of leukocytes. With Xe 
value of 4 1 per cent Filamented neutrophiles lange from 55 to 66 per cent,feiy 
mean value of 60 6 per cent The nonBlament-filament ratio (nonBlamentc^d 
trophiles times 100 dnided by filamented neutrophiles) ranges from 3 to 
normal mean 7 ) In 14 cases of rheumatoid arthritis the mean nonfilament-filanX. 
latio Mas 369, a significant increase®^" This ratio was found to be a more sensitivi 
indicator of arthritic variations than the sedimentation rate, but tlie latter is of mon 
fundamental significance When remissions occur, the nonfilament-filament ratio 
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may fall bul the scdtinentation lalc may lemain elevated for some time, a warning 
that conditions aie not 3 *et normal 

Sedimentation Rates It is geneially agreed tliat sedimentation rates of 
eiythiocytes aie increased in practically all cases of rheumatoid artliritis 

Of 568 cases noted m the literature rates were increased m 92 per cent (Rates 
ucre normal in 60 pei cent of 254 cases of osteo-arthi itis, m 25 per cent of 149 cases 
of fibrositis ) Rates may not be increased duiing the first weeks in acute cases or 
during the eaily months m the more insidious cases ^®® Tlie mean rate m Stile's 14 
cases uas 323 min (Westergren method, uncorrected for anemia) But rates were 
normal in 50 per cent of 435 ambulatoiy patients with rheumatoid arthritis seen by 
Weil, Smith, King and Wooton who considered the value of the test overrated 
[The reported details of these cases were meager — Ed ] Rates varied from 20 to 125 mm 
(Westergren method) in 43 active cases, fiom 8 to 20 mm in eight arrested cases 
reported bj Davison, Woollcj and Donovan who noted no constant rdationship be- 
tween sedimentation rates and concentrations of plasma pioteins Repeated blood 
transfusions were followed by reduction in sedimentation rates without improvement 
m plasma piotein relationships 

Scium Piotcwf Most of the patients of Davison, Woolley and Donovan ex- 
hibited inci eased fibrinogen and serum globulin, normal seium albumin (reputedly 
generally increased),^®® normal total proteins and reduced albumin-globulin ratios 
There were many exceptions, how'ever, as shown m table 2 [and as noted in our last 
Review — Ed ] 

Table II 

Values for Serum Proteins * 

(Davison, Woolley and Donovan) 



Normal 

Controls 

(7) 

Rlieumatoi 

Cbmcally Inactive 
(8 cases) 

id Arthntis 

Active 
(43 cases) 

Serum fibrinogen 

0 2-0 4 

0 3-06 

02-08 

Serum albumin 

4 6-5 6 

4 7-60 

24- 71 

Serum globulin 

19-30 

04- 29 

03- 51 

Albumm-globulm ratio 

1 7-2 5 

15-143 

0 6-15 0 

Total proteins 

66-33 

5 7-10 0 

50-98 


* All values except albumin-globulin ratio expressed in grams per 100 c c of serum 


Mtscellaneotis The formol-gel test provides a simple qualitative test for in- 
creased globulin or fibrinogen m the blood It depends on the change in viscosity of 
blood fluids after the addition of formaldehyde® Normal serums and plasmas undergo 
little if any physical change, but speamens containing excess globulin or fibrinogen 
undergo a marked inciease in viscosity which may induce complete coagulation or 
irreversible gelation of the fluid Scull and Pemberton noted that gelation generally 
occurred in cases of rheumatoid arthritis and to a more marked degree than in cases 
of osteo-arthritis There was a significant association between formol-gel reactions 
and sedimentation rates when the former were negative, the latter were generally 
normal 

[We believe that sedimentation rates provide the more accurate index of dmical activity 
of the disease — Ed ] 

Serum phospliatase is generally normal in dironic arthntis ’’ Some workers 
have noted normal values in rheumatoid arthritis, increased values in osteo-arthritis ®®® 
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Watson considered normal values to be up to S 0 Bodansky units per 100 c c of seium 
Among 45 patients with “cliionic artliritis” (types not separated) values ranged 
from 44 to 14 (average 91) units 

Etiology and Paiuogenesis of Rheumatoid Arthritis 

Factoi of Infection 1 Foci Of 53 cases of rheumatoid artliritis in 
which foci had been removed previously Bach found tlie following infected 
foci still present gingivitis m 44, infected teeth m 25, infected dental loots in 
10, infected tonsils m 11, infected tonsil tags m nine, sinusitis in 11, cliole- 
cystitis m five, diolehthiasis m four, prostatitis m seven of 17 males, cervicitis 
m seven of 36 females Of tliese 53 patients only two had no infected foci, 
10 had one, 14 had two, 19 had three, six had four [This adds up to only 
51 patients — Ed ] Examination for, and removal of, foci too often are hastily 
and incompletely done 

By using certain in vitro tests Stiles and Chapman recovered bacteria, 
considered pathogenic, from various foci in 16 cases of rheumatoid arthritis 
Staphylococcus ameus from nose in 44 per cent, from oral cavity m 19 pei 
cent, alplia streptococci from feces in 38 per cent, from nose m none Simi- 
lar organisms were as readily found in foci of patients with a variety of 
chronic illnesses 

Four writers considered infected gall-bladders a significant focus 

in arthritis Peers obtained abnormal cholecystograms in 13 of 25 cases of 
rheumatoid arthritis (m 13 of 21 cases of osteo-arthritis) Willard and 
Strawbridge considered studies of biliary drainage a necessary adjunct to 
cholecystograms Pathogenic organisms {Escherichia coh or Bacillus coh, 
Staphylococcus aiiieiis, nonhemolytic or green-producing streptococci, a mem- 
ber of the salmonella group) were found in biliary drainages fiom 35 per cent 
of 29 patients witli “ aithritis ” (type not stated) 

[No data were given to show whetlier these patients weie relieved of then 
artliritis when gall-bladders were lemoved Very few patients with diolecystitis de- 
velop rheumatoid arthritis Othei wnteis^ have previously noted no permanent 
benefit fiom lemoving infected gall-bladders in cases of iheumatoid arthritis — Ed ] 

It must take moie than an infected focus, however, to produce arthritis 
In 63 per cent of 239 psychiatric patients (“ physically well,” that is, ” men- 
tally rather than physically ill ”) C H Brown found infected foci Yet 
none of these patients had arthritis Infected foci were found m the nose 
and throat in 44 per cent of these cases, in the teeth in 37 per cent, in female 
pelvic organs in 22 pei cent, in urinary tiact m 17 per cent, in caidiores- 
piratory system in 2 per cent , foci of infection in chests were rare 

2 Cultincs of Blood and Joints Findlay and his colleagues could not 
isolate pleuropneumonia-like organisms from the synovial fluid of four pa- 
tients with rheumatoid arthritis or from the pleural and pericardial exudates 
from two othei rheumatoid patients 

3 Prccipitins In 69 per cent of 32 cases Bruce and Casw'ell found pre- 
cipitins to hemolytic streptococci in high titer in serum, similar precipitins 
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weic found in only foui of 15 cases of osteo-artin itis, m none of 10 noimal 
controls The presence of these precipitins was considered indirect evidence 
that streptococci play some, possibly an etiologic, role in the disease, or such 
precipitin icactions ma} be specific for iheumatoid arthritis but witliout 
etiologic significance 

4 Agghthmns In 72 cases Bunim and McEwen studied the agglutina- 
tion titer for hemolytic streptococci in 14 it was negative , in four, 1 20 or 
1 40, in the others (75 per cent) significantly elevated 1 80 or 1 160 in 23, 
1 320 or 1 640 in 31 cases 

5 AntisUeptolysins In most of tlie 72 cases of Bunim and McEwen 
antistreptolysin titers weie not abnormal In normals the median titer was 
25 units, the normal maximum was 100 units Antistreptolysin titers were 
100 units or less m 61 cases, 150 to 400 units in 11 cases of rheumatoid 
artliritis These generall}* normal ^alues contrasted sharply witli the ele- 
vated agglutinin titers In three-fourtlis of the cases of high agglutinin 
titers antistreptolysin titcis weie normal Since no correlation was noted 
between the antistreptolysin titer and tlie stage of the disease or severity of 
illness, such titers were of doubtful prognostic import 

6 Atiiifibiwolysins Antifibiinolysin titers weie normal m 161 of 171 
tests made by Perry m 33 cases of ihemnatoid artliritis, m only two cases 
w'ere abnormal titers found and these were only transient These results 
are in striking contrast to those in rheumatic fever 

[In other words these data do not support the idea that hemolytic streptococci 
cause rheumatoid arthritis, and are evidence against the idea of a common etiology 
of rheumatic fever and rheumatoid arthritis — ^Ed] 

Thcoty of Bactetial Allergy Italian work reviewed by Ravenna yielded 
no support to this theory But Ceal believes that the theory needs further 
study and in its support cited unpublished work of Angevme and Rothbard 
on the sensitization of joints of animals to experimental arthritis 

VvitsTIicoiy No data appeared 

Fact 01 of Tiaiima This was not discussed 

Factor of Ctrctilafoiy Disturbance The abnormal sugar tolerance curves 
commonly found m cases of rheumatoid arthritis have been considered 
caused by circulatory disturbances in finer vessels rather than by disturbed 
pancreatic function To verify this concept Dandurand, Scull and 

Pemberton applied to the blood of 55 rheumatic patients (23 witli rheuma- 
toid arthritis, 14 with osteo-arthntis, 11 witli “ mixed arthritis,” three with 
fibrositis, four with miscellaneous rheumatic conditions) the test of Polon- 
ovski and Warembourg (1933) for fractionating the glucose and non- 
glucose materials in blood which reduce cliromic aad Tlie blood plasma 
of these “ rheumatisants ” regardless of type, generally possessed an excess 
of reducing substances other tlian glucose Wide individual variations were 
found, the significance of which was not clear Tests were repeated after 
the ingestion of glucose Results were interpreted as indicating fliat delayed 
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responses to the sugar tolerance test reflect ciiculatoiy alteiations, not a 
primary disturbance in carbohydrate metabolism 

Factor of Altered Metabolism Advocates of sulfur tlierapy have re- 
ported tliat a deficiency of sulfur exists in nails, articular cartilage and other 
tissues of artliritic patients, indicating an abnormal sulfur metabolism But 
these reports have given meager or contradictory data The careful, detailed 
studies of Freyberg, Block and Fromer in four cases of rheumatoid arthritis, 
two of osteo-arthritis, three of ankylosing spondylitis and on four normal 
controls led to opposite conclusions as follows 

No evidence of sulfur deBcienc}' oi abnoimality of sulfur metabolism exists in 
arthritic patients There is no obvious biochemical or metabolic indication of a need 
for, or benefit from, sulfui in the treatment of arthritis Tlie distribution of urinaiy 
sulfur was about tlie same among these Aarious patients and controls except tliat 
arthritic patients eliminated a slightly higher peicenlage of sulfui in conjugated fonn 
Even if the diffeience weie sigmficant, it does not indicate a deficiency of sulfur for 
purposes of detoxication oi any impaiiment of tlie detoxifying function in cases of 
aitliritis The effect of colloidal sulfui injected intiavenously was about tlie same 
on arthiitics and controls Since the excietion of sulfur inci eased by amounts greatei 
tlian those injected, the intiavenous injection of colloidal sulfui assuredly would not 
benefit oi pi event sulfui deficiency if it existed Since no consistent significant in- 
ciease m excietion of conjugated sulfur resulted, significant detoxification cannot le- 
sult fiom such injections When colloidal sulfui was injected intramusculaily, more 
tlian the amounts injected appealed in mine, hence sucli injections tended to increase 
rathei tlian pi event sulfui deficiency No notable change in excretion of conjugated 
sulfui occuiied Whetlier given by vein, muscle or moudi, colloidal sulfui was 
metabolized and excreted in the same way, indicating no advantage to its parenteral use 
The c> Stine content of finger nails was normal in most cases of artliritis, unex- 
plainably low in a few But the administration of large amounts of colloidal sulfui 
or sulfur containing salts did not increase the cystine content of nails 

[This excellent study indicates the complete irrationality of sulfui therapy for arthritis 
If those who would propose a “ new form ” of treatment would only carry out careftd studies 
sudi as this before advocating the new remedy, physicians and patients would not have to 
waste so much time and money on useless remedies and therapeutic fads — ^Ed ] 

Factoi of Vitaimn Deficiency 1 Vitamin A Patients with rheuma- 
toid arthritis were found by Race ® to be deficient in plasma vitamin A 
Using a different method. Hall, Bayles and Soutter noted a borderline to 
severe vitamin A deficiency in 65 per cent of 79 cases In 45 cases tlie degree 
of vitamin A deficiency roughly paralleled the severity of the disease as in- 
dicated by sedimentation rates 

Race “ studied his cases by means of the hght-extinction density Direct diemical 
and spectrographic methods for measuring the quantity of vitamin A aie inaccuiate 
Vitamin A unites with pioteins in retina to form visual purple This continuous 
piocess depends on a sufficiencj of the vitamin The late of formation of visual purple 
after exposure of tlie retina to bright light depends on the vitamin A available The 
increasing abihtx to see m dim illumination after exposure to bright light is “dark 
adaptation ” , the nieasui enient of this function is the basis for methods used for in- 
direct ciidencc of Mtamin A deficienQr By this method normal controls give initial 
biophotonictcr readings of 0 50 nnllifoot candles or less The average leading of 13 
tdiitrols was 032 that of 79 patients w'lth rheumatoid arthritis was 078, leadings m 
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ihc 79 cases, ot ihcuniatoid aitliiitis wcje iioiraal in 35 per cent, between OSO and 1 00 
(bm del hue oi subnoimal) in 35 pei cent, between 1 00 and 1 50 (moderate deficiency) 
in 21 per cent, more than 1 50 (scvci e deficiency) in 9 per cent Those patients who 
were notablj deficient in vitamin A did not have xei ophthalmia oi keratomalacia, 
one had nnjht blindness Normal adults leqmre 2,000 to 4,000 units of vitamin A 
dailj, a^eragc ucll loundcd diets contain 6,000 units but many of tliese arthritics 
icquncd 4 to 11 times that amount (25,500 to ^,000 supplemental units of vitamin A as 
halibut Iner oil) to maintain noim.il dark-adaptation curves It is not clear whether 
this inci eased need foi wtainin A reptesenls iiici eased utilization, decreased absorption 
oi an intictnation of the Mtaniin (Hall, Bayles and Soutter) 

2 J'Uanun C The phisina content of ascoibic acid of only one of 
Jacques’ 48 patients iMlh ilieuniatoid arthritis was normal (0 7 to 09 mg 
per 100 c c of blood) , in the lemaimng 47 it was subnormal (0 37 to 0 68 
mg , average 0 42 mg pei 100 c c ) (In 18 of 20 cases of osteo-arthritis 
levels were nioie than 0 7 mg , aveiage 0 92 mg) Secher also reported 
that his “ patients with iheumatic artliiitis geneially had no ascorbic acid in 
the blood,’’ an abnoimalit} noted m othei diseases as well Secher noted 
abnoimal sugar tolerance cunes (“ deci eased toleiance for sugai ”) in cases 
of ai thritis and also othci diseases “ which had only one feature in common 
^Mth aithritis no ascorbic acid in then blood ” But when sufficient ascorbic 
acid was gnen to lestoie the noimal ascoibic acid level m blood, sugar tol- 
eiancc cunes became noimal “It may therefore be assumed that the 
cause of the abnormal blood>sugai cuives described by Pemberton [in 
at Unities] is a deficienc} of ascorbic acid, and it is on this deficiency that the 
shape of the cunes depends ” 

[Secher gave few figures to support this important conclusion We will await 
Midi interest fuithei studies on the correlation between deficiency of ascorbic acid in 
blood and abnoiiiial sugar tolerance curves — ^Ed] 

Intestinal Tomcosis Wiltsie upheld the idea tliat streptococci from 
piimar} foci invade the body to foim secondary foci m colon, liver and 
elsewhere 

[This report combined many quotations of others and mucli hypothesis but little 
oi no endence to suppoit its liypotiiesis — Ed] 

Factoi of Endoenne Abnotniahty Foi reasons whicli cannot be ade- 
quately review'ed herein Helfet stated his belief that the pathogenesis of 
rheumatoid arthritis may involve abnormal parathyroid function, or “ sec- 
ondaiy hyperpaiathyioidism ’’ He noted certain featuies (advanced osteo- 
porosis, “ bone clianges not dissimilar to fibrocystic disease,” passage of a 
calcium phosphate stone) present m two cases of rheumatoid arUiritis and 
cited tlie reports of Oppel (1926), EIIis (1927), Schkurov (1935) and 
Leriche (1935), some of whose reports we have previously criticized®'^ 
Helfet admitted that there is little biocliemical evidence that the parathyroid 
gland plays a critical role in rheumatoid arthntis 

Psychogenic Factoi McGregor gave case-examples in which the onset 
oi flare-up of rheumatoid arthritis bore a close time relationship to some 
emotional episode 
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Many aithntics are emotionally unstable befoie the onset of then disease. Con- 
sidering the profound changes m one’s outlook on life which arthritis may produce, 
modifications of personality may be expected But often some emotional crisis seems 
actually to precipitate tlie disease Among several reasons for ascribing etiologic 
importance to psychologic factois are two (1) the potency of die mind in pioducing 
and maintaining (for various reasons, eg sympathy, sickness benefits) such symp- 
toms as pain and stiffness, (2) the fact that emotional conflict can disturb the en- 
docrine and the vegetative nervous systems But “there is nothing conclusive m 
establishing a relation between emotional events and attacks of rheumatism unless it 
can be shown that such a relation is peculiar to the disease m question At present 
this has not been done’’ Meanwhile, regardless of whether emotional disturbances 
among arthritic patients are of primary or secondary etiologic importance, many will 
not respond adequately to tieatment until their psydiologic problems have been 
attacked properly 

Conclusions on Etiology In Italy “ the prevalent opinion is tliat rheu- 
matoid arthritis is a true infectious disease the fact that the causative agent 
has not yet been found does not mean tliat it does not exist ” According 
to Pemberton and Scull the streptococcal antibodies present in the serums of 
patients with rheumatoid arthritis are “ not to be dismissed from considera- 
tion, but their etiologic importance must be interpreted conservatively as non- 
specific until more direct evidence is at hand ” Impressed by the ameliorat- 
ing effect of jaundice and pregnancy on rheumatoid artliritis Osgood con- 
cluded that “the chances are better that the unknown etiologic or X 
factor which we know exists but which we have tlius far been unable to 
discover will prove to be a biochemical rather than a bacterial factor ” 

[Obviously the cause of the disease remains unknown — £d ] 

Relationship between Rheumatoid Arthritis and Other 

Diseases 

Rheumatic Fever Some physicians have used the similarities between 
the histologic structure of the nodules of rheumatic fever and rheumatoid 
arthritis as evidence that rheumatic fever and rheumatoid arthritis are 
closely related conditions This view was not supported by the study of 
Bennett, Zeller and Bauer 

SfiWs Disease This will be discussed in the section on “ Still’s 
disease ” 

Treatment of Rheumatoid Arthritis 

Gcneial Remarks The attitude towaid tieatment which physicians 
and patients must have was defined by Chaney, Hencli, Horder, Pemberton, 
and Wcstcott 

Phj sicians must discard tlie idea that “ nothing can be done for chronic ar- 
diritis" Too man> physicians approadi their arthritic patients with this wrong 
^nie of mind they are whipped before they start and the patient often senses it 
The o^et whelming experience of those who really ti} to do something foi these 
patients refutes such a pessiniisltc notion But plnsicians must realize that there is 
no rapid suic aire foi the dise.isc and that no one remedy oi combination of lemedics 
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lb always cHcctnc Ticatnicnt based on one hypothesis alone (eg, the infectious or 
the metabolic h} pothesis) will almost suiely fail He who concentrates on a single 
remedy (laccme oi diet) is likely to become a faddist Physicians should treat each 
p.iticnt as .111 iiidiMdual problem, lely on piocedures of known value and avoid the 
hasU use of new “ cures ” These " cuies ” are much more valuable to their manufac- 
tuicrs th.in to the patients who use them Most highly leconimended “new remedies ” 
h.nc been shown m time to be of limited oi no value The disease is not cured by a 
*• bottle of medicine foi mteuial use and a liniment for exteinal use The physician 
should select remedies to fit the patient as well as the disease and should subject the 
patient oiil\ to those measures winch the stage of his disease and Ins psychology, con- 
stitution .iiid iiiianccs warrant 

Patients must also have a definite understanding of just what can and what 
cannot be done Some patients liaic a m.ixinium of expectation and a minimum of 
toleiance tow’arcl their physician Otheis ha\e a minimum of expectation and a 
m.ixmium of suspicion The patient must possess confidence in Ins physician and a 
certain optimism tow aid therapj He must not expect a lapid cure He cannot 
placidh munch pills or passneh accept a \accine to the exclusion of other measures 
He imict make positnc efforts on Ins own behalf He should accept an initial selection 
of conbcnati\c measures of know’ii value He must not expect that under treatment 
Ins condition will impro\c coiistantl} .ind without intei ruption , he must expect some 
\ariabiht\ in Ins i espouse to therapy He does have a right to expect therapeutic 
\crsatilit\ on the part of Ins plusiciaii, and he should expect changes in treatment if 
and when necessary But he must not expect some new, diverting treatment every 
little wiiilc To gne anj plan of treatment a fair chance he should accept it foi at 
lea««t foui months, and the final e\aluation of any treatment should not be made for at 
lOfist two ycais 

Management of Foci Ciedit for being tlie first to cuie rheumatic or 
other pains by lemoving infected foci has been given variously to Hippo- 
crates,®® Ashur-bani-apal, a seventh century Assyrian king,*®® and Benjamin 
Kush 

[hlany recent winters have cited Hippocrates as having rdieved two patients with 
rheumatism by extracting teedi, but not one of these writers has given the original 
reference One of us, P S H , has tried repeatedly but vainly to find this reference 
in a^allable translations of Hippocrates and by correspondence with those who have 
passed this citation along Can any reader supply the reference or is Hippocrates, 
once more, being credited with something he did not do ? — ^Ed ] 

Aigunients against tlie practice of removing infected foci are becoming 
more Mgorous *®®’ *®® Two reports in particular were critical of the 
theoij' of focal infection as a cause of rheumatoid arthritis Haden wrote 
“ It seems more and more evident to critical observers that focal infection is 
concerned only as an influencing factor in rheumatoid arthritis and is not the 
point at which a specific oiganism causing the artlintis is harbored If the 
infection does get in through the throat, it seems to do so after removal of 
tonsils as w'ell as befoie It is possible tliat focal infection is more im- 
portant early in the course of the disease than it is later” Haden con- 
sidered preceding or coincident infections, especially with hemoljrtic strepto- 
cocci, the most frequent precipitating factor “It seems possible that a 
toxic protein may be tlie immediate source of the joint inflammation such as 
is knoivn to occur m the aithritis of seium sickness ” 
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Even more critical was tlie report of Reimann and Havens on " tiie case against 
indiscriminate removal of teeth and tonsils” m rheumatoid arthritis and othei dis- 
eases supposedly caused by infected foci Although tonsils are often removed as a 
matter of routine, there is no evidence of the specific value of the procedure in 
rheumatoid arthritis No studies have been made with adequate controls, and too 
little is said of the actual harm which tonsillectomy may do Summarized was cumu- 
lating evidence "throwing grave doubt on the practice of removing tonsils or teeth 
m the hope of preventing die onset or influencmg the couise of rheumatoid 
arthritis” With others Reimann and Havens have become skeptical of tlie bearing 
of focal infection in this disease They concluded that harmful effects from ton- 
sillectomy occur more often than is generally known 85 deaths occur annually as a 
result of tonsillectomy on children less than 15 years of age, in one group of cases 
cited, 57 per cent of deaths from anestliesia occurred during tonsillectomy on children, 
from 40 to 60 per cent of pulmonary abscesses follow tonsillectomy and othei oral 
operations, tonsillectomy and alveolectomy may lead to temporary bacteremia and 
bacterial endocarditis The writers concluded that tlie experience of 25 years had not 
proved the value of removing infected foci in rheumatoid artliritis The procedure 
should be recommended only in "exceptional cases when evidence of actual local 
disease is present and its rdation to remote or systemic disease probable ” Even then 
the removal of local infections in the hope of influencmg remote or general symptoms 
must be regarded as an experimental procedure not devoid of hazard Many foci 
of infection heal after the patient recovers from systemic disease, or when the general 
health is improved with hygienic and dietary measures 

[This critique would have been more forceful if it had included original data, case 
reports, statistics, and so forth on the author’s own failures and disasters following removal 
of infected foci The paper comprises chiefly a compilation of the opinions of others un- 
favorable to the theory of focal infection As such it is a valuable resume, but it is 
regrettable that the writers made no attempt to marshal convincing evidence of their own 
—Ed] 

Some of those who are now belittling the theory of focal infection (eg, 
Cecil, Haden) were formerly among its stauncliest advocates [Their frank- 
ness in explaining the reasons for their about-face is commendable and lends consid- 
erable weight to their current views But if they were wrong once they may not yet 
be entirely right — ^Ed] Many physicians may react to these "conversions” 
as did Pemberton who, to say the least, has never been accused of being an 
enthusiast concerning the removal of infected foci, and who has for years 
sought to restrain the medical piofession’s enthusiasm for the theory of focal 
infection Pemberton now wiites " It is a rather curious commentary upon 
the present situation that the writer now finds himself in the position of 
endeavoring to stem the growth of such an iconoclastic attitude as would 
sweep away all consideration of tlie role that focal infection plays in arthiitis 
The pendulum of medical opinion seems always to be swinging from one 
extreme to another We are [now] in danger of doing injustice to hosts of 
arthntics through shortsighted neglect of the limited but definite role of 
focal infection m this and m other diseases ” 

[All of winch probably leaves most of us about where we have been — Ed] 

1 laden agreed that definitely infected foci should be removed “ on general 
pi inciplcs ” 1 his should be done in mild cases as eai ly as possible but in 
the more severe cases only at the optimal time, that is after the patient is 
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piopcilj “built up,” after “phjsiologic, equihbnum” has been more nearly 
rcstoicd by a prcliniinary progiani of rest m bed, dietotherapy and other 
measures There aie “raic severe cases m winch the ravages of 

focal infection are so niaikcd that no option remains but to pioceed at once 
with whate\ci measures may be necessary”"’ It is the duty of the 
internist, not the " focal specialist ” alone, to evaluate foci and determine 
how and when they shall be treated Pembeiton has seen “ many instances ” 
in which prcmatuie renio\al of foci piecipitated a serious flare-up 

[Not a few writers lia\c made such statements It is unfortunate that statistics 
thereon arc rarely if eier gi\cn — ^Ed ] 

/ Af//i Tieatmcnt of gingiMtis is as impoitant (if not more so) as tlie re- 
mo\at of inicctcd teeth Infcctol teeth and pulpless teetli with apical in- 
fections should be i cinovcd ®-» Some considered the removal of " question- 
able teeth" unwise "decreased dcnsit> about a dental loot is no moie proof of in- 
fection there than is increased density in the case of nasal sinuses The cultivation 
of biicteiia from teeth gives little information since the bacteria usually present have 
no pioNcd 1 elation to the arthritis” Bach consideied the removal of such teeth 
justified in progressne artliritis “It is the exception rather than the rule to note 
dramatic improvement after removal of dental foci, nevertheless they should be re- 
mo\ed to * lessen the patient's load ’ and not to cure the arthritis per se ’’ 

2 Tonsils Alethods to determine tonsillar infection®®*^*®'"® and the occasional 
harmful cftccts of tonsillectomy^®® were noted Infected tonsils of young patients 
should be removed, but the tonsillar infection of older patients and those who refuse 
tonsillectomy can be successfully treated by irrigations, expressing secretions and 
applying germicides according to Bach and Beir Adenoids may be as infected as ton- 
sils®® According to Bach infected lin^ial and pharyngeal lymphoid tissue is the 
cause of throats which are “scratchy” even after tonsillectomy Beir considered 
neglect of infected lingual tonsils and adjacent lymphoid tissue the greatest cause 
for failure to relie\e patients by focal removal Of his 18 patients with rheumatoid 
arthritis whose tonsils were removed 44 per cent were "cured," “all others were 
greatlj lmpro^ed” 

3 Sinuses Methods for detennining sinusitis were described Roentgen 
therapy is sometimes successful ®® 

4 Gall-bladdei If infection of gall-bladder is definite in cases of arthritis, gall- 
bladders should be removed, otherwise medical treatment is indicated (low fat diet, 
choleretics, e g , decholin, repeated drainage, autogenous vaccines) Under such treat- 
ment gall-bladders may become normal, according to WiUard and Strawbndge 

[They give no statistics as to the improvement of arthritis thereby, one case only was 
cited in whidi joints and gall-bladder cleared up under sudi therapy —Ed ] 

5 Intestines Two writers®®*®®® bdieved tliat intestines may act as foci But 
cultures of stool rarely give useful information ®® 

6 Pi estate The determination of genito-urinary infection was discussed ®®> ®®® 
Prostatitis, “ common secondary focus,” diould be treated especially in cases in whicli 
joints are temporarily aggravated by prostatic massage incident to examination ®® 

7 Female Pelvis Tlie conservative and radical therapy of pelvic infection was 
discussed ®® Pelvic heating by local diathermy was recommended ®®® 

Results of Focal Removal As usual piactically none of the advocates of 
focal removal gave statistics on results Pavey-Smith wrote “ If an infected 
tonsil IS removed within six months of the onset of the rheumatism a com- 
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plete cure is probable ” Beir claimed to have cured 44 per cent of his pa- 
tients by treating the lingual tonsils It is difficult indeed to share this 
enthusiasm Generalizations do not settle the argument 

Vaccmes, Antigens, Filtrates The year's literature revealed few pro- 
tagonists of vaccine theiapy Autogenous vaccines of alpha hemolytic stiep- 
tococci were used by Hmdley-Smith there were “ few cases ” m which 
results were not successful [No statistics given — Ed ] But autogenous vac- 
cines according to Small are in eadi case an untried product which adds one 
more variable to the procedure He favored tlie use of stock vaccines 
[presumably of his indifferent streptococci (Small, 1929) — ^Ed ] given m microdoses 
of only 10 to a few hundied organisms, not thousands or millions thereof 
When a patient is doing well dosage must not be increased [no statistics on le- 
sults given— Ed ] One hundred patients with “ chronic arthritis ” [types not 
stated— Ed ] were given by Schalhg staphylococcus-streptococcus undenatured 
bacterial antigen 65 per cent were “ completely relieved ” by 10 weeks’ treat- 
ment, 28 pel cent obtained a “ favorable result” within 25 weeks, “only 
seven patients failed to benefit ” 

To others results of vaccine tlierapy have been “ uniformly disappoint- 
ing ” or “ disturbingly confusing ” , the reports were less “ rosy ” in 
direct ratio to the carefulness of the investigator Their value has been 
unduly emphasized by those who regard the arthritic patient as “ a victim 
of a spray of streptococci ” Certainly vaccines are not “ specific ” 

082 , 104, 30T Strong evidence suggests that the value of vaccines in aithritis is 
chiefly from the psychologic effect of the injections Sidel and Abrams gave 
a polyvalent streptococcal vaccine to 25 patients with iheumatoid artliritis , 68 
per cent improved But injections of saline solution improved 72 per cent 
of 33 patients witli iheumatoid, and 86 per cent of 64 patients with osteo- 
arthritis Margolis and Eisenstein questioned 83 niembeis of the American 
Rheumatism Association of these only 59 stated that they used vaccines 
for rheumatoid aithritis Many now use vaccmes much less often than 
pieviously About 60 per cent of those who used vaccmes considered them 
beneficial, but less than 50 per cent of patients are helped thereby Margolis 
,ind Eisenstein no longer use vaccines “vaccines give the patient a false 
sense of security on which he may rely too much ” One wi iter published 
his code for the use of vaccmes in rheumatoid arthritis the physician should 
nc\cr claim that the vaccines are specific or will “ cuie ” the patient; the cost 
of sucli therapy should never be burdensome, vaccines should never be relied 
on alone or used as a form of “ occupational tlierapy ” just for something 
to do He who breaks this code is in danger of being considered a “ vac- 
cine racketeer ” 


Foiciqn Piotcui^ Protein shodc b) means of triple typhc 
.It htirring up the patient’s immunity mechanism “and 1 
best ' ’ Such therapy was considered useful m selected 
Stnui*? preferred intradermal injections of lactalbumin 


hoping for the 
cases 
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lice Fcnom Of 50 patients with “ chronic aithritis ” (30 infectious, 15 
menopausal, 5 traumatic) given bee venom by Goldbeig, 60 per cent were 
“ definitely benefited,” moie so than were 22 patients given 40 to 60 grains 
of sahc} laics dail} Othcis repoiled good results in one case each®^®*"® 
I Till coiisidcicd bee ^cnom of no definite \alue, it is “a countennitant 
and piobabh nothing else ” 

Cobia Venom Macht (1938) lecommended tlie use of cobra venom to 
iclicNC iiain in ccilain conditions including arthritis Steinbrocker and col- 
leagues ga\c such injections to 13 patients with rheumatoid arthritis 11 
rcccncd “slight to moderate” lelicf, two weie unrelieved Of nine con- 
trol patients with rheumatoid aithiitis given saline injections, none were 
impi o\ cd 

[This LOiUiasts with the leport of Sidel and Abrams who improved 72 per cent 
of 33 rheumatoid patients with saline injections It shows how difficult it is for 
t'cii the fairest investigator to exclude the personal equation w'hen evaluating any 
leinedy for this disease It is probablj not unfair to say that Sidel and Abrams 
were of a mind to show' that injections of saline solution were as good as vacanes 
(.1 c that laccincs were no bettei than saline), whereas Steinbrocker and his asso- 
ciates wcic conunccd that injections of saline solution were valueless compared to 
cobra \cnom These attitudes may have unconsciously influenced the interpretation 
of the results— Ed] 

Diet There is no specific diet Scull condemned “ the bizarre dietary 
measures based on doubtful premises and exploited m uncritical quarters ” 
The low carbohydrate, high vitamin diet was discussed 'phg in- 

cidence of food allergy among rheumatic patients is not significant 

Vitaimns Patients tvith rheumatoid arthritis, like those with certain 
other diseases, often possess subnormal amounts of vitamins in their plasma 
These deficiencies are not specific nor of etiologic importance The supple- 
mental use of Mtamins readily corrects the plasma deficiencies but has not 
significantly affected the joints There is no “ antirheumatism vitamin ” 

“ We shall need soon a little debunking of vitamin cure-alls ” (Osgood) Of 
course patients should secure their daily basal requirements at least 6,000 
international units of vitamin A, 250 international units of vitamin Bi 
(0 75 mg of thiamine hydiochloiide), 300 international units (100 mg) 
of ascorbic acid ®®® 

1 Vitamin A The susceptibility of rheumatic patients to upper respirator}' in- 
fections may represent a deficiency of vitaxmn A The deficiencies noted by Hall, 
Bayles and Soutter weie readily corrected with doses of 25,500 to 68,000 U S P 
units daily but these doses did not alter tlie arthritis 

2 Vitamin B Supplemental doses were recommended unenthusiastically 

3 Vitamin C To 47 rheumatoid patients with low concentrations of ascorbic 
aad in plasma Jacques gave 100 mg by parenteral injection daily for one w'eek and 
300 tag by mouth daily for one month Plasma deficiencies were corrected but no 
marked effect on joints was noted Muether's experience was similar Sedier claimed 
that by giving ascorbic acid he could restore blood sugar tolerance curves to normal 
and minimize toxic reactions to chivsotlieiapy, but he made no claims that joints 
w'eie improved by the vitamin per se 
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4 Vitamin D Muethei’s results with vitamin D (type not stated) were “most 
unconvincing ” , he considered the use of large doses dangerous and irrational as did 
Abrams and Bauer® But Snyder and Squires claimed that there are notable dif- 
ferences in toxicity and therapeutic potency in vitamin D (ertron) as made by the 
Whittier process and other vitamin D products (viosterol, diisdol, calciferol) prepared 
by ultraviolet ladiation of ergosterol (as used by Abrams and Bauer) 

[Further evidence is needed to support this claim — Ed ] 

Snyder and Squires gave from 100,000 to 600,000 (aveiage 300,000) U S P 
units of ertron daily for foui to 18 montlis to 12 patients with rheumatoid arthritis 
(and to 11 with osteo-aithritis) unrelieved by other measures Results were excellent 
in four cases, good in four, slight in foui with iheumatoid arthritis (excellent in 
one, good in five, slight in tliiee and absent in two with osteo-aithritis) No serious 
toxicity occurred It was suggested tliat die products used by Abrams and Bauer® 
and others might have derived their toxicity from small traces of toxisterol therein 
Estimations of blood calcium, phosphorus and sedimentation rates were made befoie 
and after treatment, but changes theiein could not be correlated with the degrees of 
improvement noted 

[Snyder and Squires admittedly studied no contiol senes of patients tieated with other 
forms of vitamin D But otlier writers have also only used one favorite form Of the 
cases of Styder and Squires sedimentation rates dropped notably in only two, slightly in 
four, and rose in six, sometimes notably This suggests that a fundamental error m the 
disease was not corrected despite some clinical improvement — ^Ed ] 

Additional intestinal tieatinent — Colonic iirigations were advocated by only three 
physicians-®*®®^*®®® Wiltsie insisted that the failures of others were due chiefly to 
improper technic foi such irrigations His “ improved method ” was described He 
considered implantation of acidophilus cultuies useless as “this does not influence 
streptococci, the organism usually responsible for the disease ” [not proved— Ed ] 

Endoci mes Cortin, 3 to 5 c c , was given by Watson intramuscularly 
weekly to 12 patients with “ cliionic nonspecific artliritis ” Elevated serum 
phosphatase values were i educed to normal and "more or less pronounced 
clinical improvement” occurred When treatment was discontinued faftei 
an unstated time — ^Ed] phosphatase levels rose and articular symptoms in- 
creased Desoxycorticosterone acetate did not produce similar results 

[Details u ei e meagei — Ed ] 

Estrogen was given by Cohen, Dubbs and Myers to 17 patients with 
rheumatoid arthritis alone, and to six with rheumatoid arthritis and osteo- 
arthritis Daily, later weekly, mtiamuscular injections of 10,000 to 100,000 
international units were given Total dosage varied from 50,000 to 850,000 
international units Of these 23 patients 12 noted “ distinct improvement 
in joint symptoms,” three improved some and then i elapsed, seven were not 
iclie\ed and one became w'orse Those who had menopausal symptoms 
noted relief thereof Twelve additional patients with rheumatoid arthritis 
but without any menstrual disturbances received 50,000 international units 
daily for 7 to 21 dajs without relief Unless patients with rheumatoid 
artlnitis also ha\e disturbed menstrual function, little benefit is to be ex- 
pected from estrogen therap}’ Such poor results may be due to inadequate 
tlosage, according to Dunn who recommended giving 20,000 to 30,000 rat 
uinls (100.000 to 150.000 international units) eveiy third day for nine days 
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Jo .n till Itic p.ilieiu>> with S 3 'inptoiiis of menopause Dunn also leconimended 
the use of thyroid in “ aithritis ” witli hypothyioidism 

[No detailed results weic repoitcd The writei was not specific as to what types 
of ‘arthiitis ’ i\eie treated and as to ^^hcthcr the symptoms relieved weie articular 
or menopausal It siould appeal that onh menopausal symptoms weie relieved— Ed] 

Miscellaneous Medicines Haden still consideied neoarsphenamme (0 3 
to 0 4 gm twice \\eekly foi three to fi\e weeks) the most valuable drug of all 
“ In oidei to reduce the intake of phosphoius and thus remove the stimulus 
to the ovci production of parathormone*’ which he considered a possible 
cause of rheumatoid arthritis Helfet gave aluminum acetate (average dose, 

1 drachm of a 2 5 per cent solution 4 times a day for several weeks) to IS 
rheumatoid jiatients No ill effects weie noted, overdoses can produce 
iickcts Results ^^CIC “ encouraging ” Of the 15 patients 9 were “ greatly 
rchc\cd ’ No significant roenfgenogiapliic oi biochemical changes were 
noted 

[Relief was noted hj 9 of 15 patients, le, 60 pei cent Is tins “the inevitable 
60 per cent" who impro\c under almost any treatment? Further studies will be 
awaited with interest Ihe authoi admitted that “tlie theoretical basis for treatment 
In this means w<is not definiteh established" In tlie gastrointestinal tract aluminmn 
would ptccipitate phosphorus and thus mterfeic witli its absorption Tlie continued 
administiation of nluimnum might produce a deficiency of calcium and phosphorus 
—Ed] 

Hemal onus Tiansfnsions To combat hypochromic anemia ferrous 
sulfate (3 grains three or four times daily) was given This will fail if 
anemia is from faulty utilization of iron (ratlier than from faulty absorp- 
tion) , if so, transfusions (two or more, a week apart) may be helpful 

Those Othei ** Remedies” Pharmaceutical Step-Chddien Causahn, 
which contains aminopynne and whidi has been condemned previously ®’ *’ ^ 
caused another death, that of an aithntic woman who took about 90 capsules 
in one month, agranuloc}'tosis (leukocj^es down to 600 pei cubic millimeter) 
developed^' Acifoim II, also previously condemned,^ was given by Scully 
to seven patients with rheumatoid arthritis Results were “complete re- 
co^er}'” 111 one, “marked impioiement” m thiee, little or no improvement 
111 three These patients also leceived Iiydi otherapy and aspirin [w'hidi 
probabh caused the relief, not the aciform — Ed ] 

Siilfni Piepaiations Studies by Freyberg, Block and Fronier demon- 
strated conclusnely that there is no rationale to this treatment, in rheumatoid 
arthritis no pimiaiy disturbance of sulfur metabolism exists Colloidal 
sulfur in small or laige doses does not significantly affect the disease 

Colloidal sulfur (sulisocol) was given, generally intravenously, by Abrams and 
Bauer to 14 patients Total doses were generally 310 to 370 mg ivithin two months , 
tliree patients received laige doses totalling 1,080 to 2,980 mg No toxic reactions 
occurred Transient subjective improvement ^vas noted by some patients, but none 
improved objectively and sedimentation rates of the majoiity were not altered sig- 
nificantly Of the members of the American RJieumatism Association questioned by 
Margolis and Eisenstein more had abandoned sulfur than were using it Results noted 
during sulfur therapj aie either psychogenic or from spontaneous remissions 
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Chrysotherapy (Gold Salts) The use of gold salts is now one of the 
most interesting and contradictory features of the study of rheumatoid 
arthritis Detailed analysis of results in 105 American cases and 

60 British^’® appeared, also comments, without statistics, on the treatment 
in more than 200 other American cases 

1 Indtcahons Rheumatoid arthritis, Still’s disease and psoriatic aitlintis are 
considered amenable to chrysotlierapy , in ankylosing spondylitis and osteo-arthritis 
results are debatable , chrysotherapy is not useful in fibrositis or the specific 
arthritides 

2 Conti aindicatiotts These remain as stated in previous Reviews but they were 
listed again 

3 Residts Phillips, first Amencan physician to report (1936)^ on 
chrysotherapy for rheumatoid arthritis, originally considered it of doubtful 
value , having since reduced dosage to lessen toxicity, he *®* now regards it 
as reasonably safe and the only remedy which will notably improve sedi- 
mentation rates He gave no detailed results, but cited an excellent response 
m a representative case 

Ninety cases were diyided by Ellman, Lawrence and Thorold into three 
equal groups in group 1 solganol B was given intramuscularly in “ large 
doses ” (200 mg weekly), in group 2 in “ small doses ” (100 mg weekly), 
in group 3, the control group, weekly injections of sterile almond oil were 
given Treatment was continued for nine months , two courses were given, 
separated by an interval of six weeks In givmg results the term “ rendered 
inactive ” was defined as the patient being relieved of all subjective pain, if 
limitations of motion were present they were painless and sedimentation 
rates became normal Results were as follows m the three groups of cases 
respectively disease was "rendered inactive” m 47, 27 and 3 per cent, 
“ improved ” m 14, 20 and 22 per cent, condition was unaltered in 2, 1 and 
6 per cent, worse in 0, 1 and 1 per cent, there was measurable reduction in 
articular swelling m 66, 59 and 32 per cent, sedimentation rates became 
normal in 77, 37 and 13 per cent Toxic reactions occurred m groups 1 and 
2 respectively thus stomatitis in eight cases and one case , dermatitis in eight 
and five cases , agranulocytosis (fatal) m one case in group 1 , jaundice in one 
case in group 1 In summary " large doses ” produced many more good 
results and also more toxic reactions than did small doses, altliough 25 per 
cent of the controls improved, no consistent or notable effect on symptoms or 
sedimentation rates resulted from injections of almond oil 

Results at the Brooklyn Hospital were reviewed by Tarsy A previous seiies 
of cases was treated b> his colleague, McKenna (1936) Not noted in our Fourtli 
Uc\iew, details are gi\en now Fifty-two patients each received three courses of 
mjoclirjsme, 2 2 gni each course [a rather high dose — Ed.], with an interval of six 
weeks between courses More than 50 per cent of the patients developed toxic reac- 
itons., but " startling clinical improvement ” was noted by the 25 patients able to tolerate 
the gold Despite good results McKenna concluded (1936) that chi^sotheiapy was 
har.iidnus, often helpful but not curatne and not safe enough for general use De- 
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tcrminccl to use wnallei doses than McKenna, Tai sy leopeiied the subject, giving to 
22 patients (including fi\e with rheumatoid spondylitis) tliree to five courses of gold 
«ilts of 1 gin each (weeklj doses generally SO mg, occasionally 25 mg) "Great 
inipio\cmcnl'’ was noted bj 12 (55 pei cent) Tarsy considered gold as "one of the 
most saliiahlc agents for this disease, "very toxic but one w'hich may acliieve brilliant 
results ’ 

Mjochr^siiic has been used hj Cecil in “over 200 cases”, his early results were 
"discouraging”, recent results liaie been more impressive [No given->Ed] 
He noted “a few remarkable recoveries” and many other cases in which “improve- 
ment was quite striking,” especially in eatly cases In two cases German and TTing 
noted good but not dramatic results Sheiwood who used gold sodium thiosulfate 
111 small doses (10 mg not oftener tlian tw'ice a week) considered gold useful in 
chronic cases, but symptomatically ineffective m “ very acute cases ” with leukoi^tosis 
and in rclatnd} quiescent cases widi normal sedimentation rates [No Hpfaits given 
— Ed] Results (not detailed) in 51 cases of Afargolis and Eisenstein were “very 
•.atisfactorj' ” 

4 Dosage Sccher continued to use large doses, mucli larger than others, he 
ga^e single doses of sanocr^sm of from 25 to 100 centigrams (250 to 1000 mg) 
Araxiraal single doses were 100 and 200 mg of solganol B given by Ellman, Lawrence 
and Thorold, 100 mg of niyodirysine by Cecil Despite the better results from large 
doses the tendcnc> to use smaller doses to avoid reactions is increasing Thus 
Sherwood gaAe a maximal dose of only 10 mg of gold sodium thiosulfate twice a 
w'eek, Phillips gave an initial injection of 10 mg (myodirysine), then 11 mjeebons 
of 25 mg each as one course, he gave two or tliiee more courses, each a month 
apart 

5 Toxic Reactions These can occui after only one dose oi not until some time 
after the last dose Tlie common toxic reactions (as given m previous Reviews) 
were listed Most toxic reactions appear only after sedimentation rates be- 
come normal according to Ellman, Lawrence and Thorold m 96 per cent of their 
25 cases of gold toxemia the reactions came then “It is remarkable how often 
dermatitis and stomatitis appear if injections [espeaally of the larger doses] are con- 
tinued after tlie sedimentation rate has become normal ” [This is not our eiqierience 
—Ed] In addition to the already mentioned toxic reactions noted by them (which 
included one fatal case of agranulocytosis) tliey frequently noted transient mild 
albuminuria without other signs of nqihntis Increased joint pain was often noted 
but does not warrant interruption of treatment®®* Shenvood ®®®* ®®* considered 
hematuria a rare toxic reaction usually seen only in spondylitis, three of the four 
cases in whidi he had noted it were cases of spondylitis Exfoliative dermatitis 
occurred in three cases (severe in tw'o) of Cecil's 200 or more cases, there were no 
f lpgfhg and no blood dysciasias Two severe cases of enteritis (one fatal, one not) 
from gold weie reported A woman, 47 years old, received, within three weeks, only 
a few intravenous injections of gold sodium thiosulfate (total 200 mg ) , fatal ul- 
cerative enteritis occurred, Anderson and Palmer reported the necropsy data with 
analyses of the gold content of various tissues This case resembled the fatal case of 
Goldhammer (1935) Severe, nonfatal colitis, necessitating 6 months of treatment, 
affected a woman 32 years old, given nme mjechons (once weekly) of gold sodium 
thiosulfate, total dosage was only 310 mg (Kdly) 

In more than 50 per cent of McKenna’s 52 cases »®®'®®® toxic reactions occurred 
transient mild albuminuria without other evidence of nephritis occurred frequenfly , 
tnilrf hepatitis witli jaundice, in one case, febnle epistaxis, severe m two cases, mild 
in SIX or eight, corneal ulcers, in six cases, exfoliative dermatitis, in three cases, 
milflpr dermatitis often, fatal cerebral thrombosis, in one case after six inj^ons, 
each of 50 mg of myodirysine Among his own 22 cases Tarsy noted the foiloiving 
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toxic reactions exfoliative dermatitis in four cases, thrombocytopenia (platelets 
120,000) in one, eczematous or maculate dermatitis in two, a fatal cerebral accident 
in one case six weeks after the last injection and after the onset of a scarlatiniform 
rash 

Most of the rheumatologists who answeied the questionnaire of Margolis and 
Eisenstein were afraid of chrysodierapy They reported mdd toxic reactions, in 10 
per cent, moderatdy severe in 25 per cent, fatal in 0 8 per cent of cases One instance 
of fatal aplastic anemia was noted One informant wrote, “ Used it once, never again ” 
Some physicians were more enthusiastic, but tlie majority considered dirysotherapy 
“promising but at present dangerous”, “should not yet be geneially adopted”, “not 
sufficient in results to justify the risk ” 

6 Treatment of Toxic Reactions There is no specific antidote, treatment is 
symptomatic Sherwood considered time the only remedy foi the dermatitis Pur- 
pura results from thrombocytopenia, for die latter Sherwood stopped injecting gold 
and gave livei extract and vitamin C daily until platdet counts became normal Dex- 
trose and intravenous injections of sodium thiosulfate, the use of livei extract, calcium 
gluconate and vitamins A, B, and C were recommended by some but legarded as of 
questionable value by otheis 

[We know of no satisfactory treatment for toxic reactions — ^Ed ] 

7 Prevention of Touaty Secher agam®*“® advised die use of laige doses of 
vitamins A, B and C, since using them he has had no cases of thrombocytopenia and 
has i educed the incidence of erythema According to him much “gold toxemia” 
results not from gold but from ascorbic acid deficiency, not from metallic poison 
but from “liberated toxins” [Secher gave no statistics and few examples of the value 
of vitamins The doses of ascorbic acid given were not noted — ^Ed J Tarsy's prophylactic 
regimen included viosterol 15 drops daily, calcium gluconate 1 drachm twice a day 
and intravenous injections of 2 cc of ascorbic acid If itdiing or vertigo appeals, 
use of gold should be discontinued [Despite his scheme, toxic reactions affected 37 per 
cent of his patients, one case fatally — ^Ed ] In the presence of bleeding gums or purpura 
Sherwood stopped gold injections permanently, he considered vitamin C somewhat 
protective Liver extract was considered by MacKee and Astrachan of some value 
m preventing intolerance to heavy metals, including gold 

[Only one instance of chrysotherapy was speafically mentioned We know of no remedy 
which will prevent toxic reactions — ^Ed ] 

Patients under dirysotherapy should have examinations of moudi, skin, urine 
and blood cells each week, platelet counts and estimations of nonprotein nitrogen of 
blood every thiee to four weeks, at first signs of a reaction treatment should be stopjied 
for a month, then lesumed with smaller doses Because the toxic reactions obsei ved 
by them came almost exclusively when sedimentation rates became normal, Ellman, 
Lawience and Thorold stopped injections when rates fell bdow 12 mm, waited three 
oi four weeks, then gave smaller doses (about 20 mg weekly) If pruritus occurs, 
gold therapy should be stopped at once, or exfoliative dermatitis may appear The 
besit prophylactic is ilie use of small doses of gold, according to Sheiwood®***, by 
gi'ing not more than 10 mg once or tw'ice a week he obtained "very beneficial results," 
no fatalities and only one reaction necessitating hospitalization 

8 Mode of Action To study the pharmacology' of gold salts, a new method foi 

quantitatmg gold in urine and blood with the Evelyn photo-electric colorimeter was ■ 
reported '* Some regard gold as a catalyst®®® Gold sodium thiomalate possesses 
marked bacteriostatic effects against experimental hemolytic streptococcal infections 
i*nnn^*^’ ^ ^ given subcutaneously protected most animals injected with 

1,000 times the lcth.il dose of culture (Dawson and Hobby) Sabin and Warren 
comp-ired the bactericidal effects of myochrysine and a new compound, calcium myo- 
chry sine, on experimental arthritis in mice inoculated w'lth pleuropneumonia organisms 

(Iicm Rold salt's work in rheumatoid arthritis is not known — ^Ed] 
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P Comluswus Oft Chtysolheiapy Some current conclusions follow 
Despite Its dangers, it foims “ tlie best means at our disposal for the treat- 
ment of chionic rheumatism”, sucli is the Italian view"* It should be 
used as a loutine for all cases in which the disease shows evidence of a 
piogie‘!snc course ” , the most suitable dose is still debatable Although 
eailj high hopes ha^e not been fully realized, this remedy is "of greater 
\aluc than any other single measuie””® But German and King called it 
" too dangerous foi general use ” and Pemberton said, " Gold ts vntoxicat- 
inq and ina) cause serious reactions Use it last, if at all ” Westcott 
and other associates of Pemberton regard gold with “ waning enthusiasm,” 
a rcnicdj to be used onlj m research dimes Still others took an inter- 
mediate position “ The sei lousness of the disease justifies its cautious 
use”®*® According to Cecil, chrysotheiapy marks an important advance, 
it IS a "dangerous agent,” but " in tlie hands of an experienced therapist it 
can be used v ith considerable benefit ” It is “ effective but dangerous ” 
<iccording to Sheruood, gold is a letlial drug which easily can cure the 
disease but kill the patient, the largci the dose, the quickei the result, and 
the higher the mortality rate 

[Wc approve tlic opinion of Osgood diat “gold therapy has its seeming 
tnuniplis and its possible disasters If it be carefully controlled it has a better 
chance to survive than eitlicr sulfur or vacane tlieiapy" But Osgood reminded us 
of the end results, without the use of gold, reported by Kahlmeter * three years after 
tlieir dismissal from the hospital 60 per cent of Kahlmeter’s patients were back at 
\^ork No final evaluation of dirysotherapy is yet possible — Ed] 

10 Newj Relatively Nontoxic Gold Compounds Convinced that gold 
salts are benefiaal, workers are seekmg some new nontoxic gold compound 
A new and presumably " comparatively nontoxic ” gold compound, aurol- 
sulfide (Hille), an aqueous solution of colloidal gold sulfide, was given by 
Driscoll and Markson in varying doses to 51 patients with rheumatoid 
arthritis 41 per cent were " definitely improved ” (as were 39 per cent of 
49 patients with osteo-arthritis) Toxic reactions (nausea and vomiting) 
occurred in only 2 per cent of their cases 

[Tliese results will have to be revaluated in the light of the recent report of 
Freyberg, Block and Levey who noted that the absorption and utilization of colloidal 
gold (aurol-sulfide) is different from that of crystalline compounds (myodirysine, 
sanocrysin) When colloidal gold was used, the average amounts of gold in plasma 
and urine were small, even though much more gold was given dian when the crystalline 
forms were used This may account for the lower toxicity of colloidal gold, also 
“therapeutic failures are to be expected in those persons whose plasma gold values 
are very small ” It will be remembered that Forestier ® (1935) stated that colloidal 
gold IS ineffective 

In this and in previous Reviews we have reported the doses of gold as stated by the 
various writers, these doses have almost always referred to the gold salts and not the 
actual gold content Myodirysine (gold sodium thiomalate) contains 505 mg of 
gold and 82 mg of sulfur per giam, that is myochtysme is about 50 per cent gold by 
weight When 100 mg of tlie gold salt which is commercially sold as myochrj'sine are 


1046 HENCH, BAUER, BOLAND, DAWSON, FREYBERG, HOLBROOK, ET AL 


given, really only about 50 mg of gold ave given Sanociysin (gold sodium tliiosulfate) 
IS 37 per cent gold by weight, it contains 374 mg of gold and 240 mg of sulfur pei 
giam The new gold compound, auiol-sulfide (colloidal gold sulfide — Hille) is 87 pei 
cent gold by weight, a 0 5 pei cent solution contains 4 35 rag gold and 0 65 mg sulfui 
per cubic centimetei (le, 870 mg of gold and 130 mg of sulfui pei giam) Thus 
in compaiing the lelative toxicity and effectiveness of the various gold compounds 
it should be realized that some compounds contain only from a half to a third as much 
gold as otheis Foi comparative purposes it would be best if investigatois reported 
doses in actual gold content Foi the present, howevei, we will continue to report 
doses as stated in the original leferences — ^Ed] 

More promising is the preliminary leport of Sabin and Warren who 
from a study of comparative toxicity of various gold compounds found that 
their toxicity (as measured by lethal effect on mice) and their therapeutic 
value (as measured by their effect on experimental arthritis from pleuro- 
pneumonia organisms), were functions of different attributes of the gold 
compounds They noted that although "colloidal preparations of gold or 
of gold sulfide were therapeutically inert,” a distinct, though delayed, cura- 
tive effect followed the use of an insoluble compound, calcium aurothio- 
glycomalate In mice " the margin of complete safety ” was ** at least 100 
times greater ” for this compound than for myochiysme, and the new com- 
pound was “ about ten times more effective therapeutically ” than the latter 

[Qinical and furthei expeiimental studies witli this compound will be awaited 
n ith gi eat intei est — ^Ed ] 

Vasodxlaio\s Htstamiiie , Cltohne Histamine diphosphate dilution (1 to 1000) 
nas given subcutaneously (0 1 to 06 cc ) by Muetlier to 10 patients witli rheumatoid 
arthritis seven noted increased mobility and diminution of pain Histamine given 
subcutaneously is as effective as when given by iontophoresis and much more effective 
than when applied in ointments “ Histamine will not cure arthritis , it is at best an 
adjunct” Ointments containing histamine hydrochloride dilate capillaries but con- 
strict arterioles according to Cohen and Rosen, ointments of acetyl-beta-methyl- 
choline chloiide dilate both capillaries and arterioles The latter ointment gave " some 
measure of relief” to 96 patients with "aithiitic pain lesulting from circulatory 
disturbances ” 

(Type of arthritis not stated These patients received other treatment besides the 
lasodilators Results do not impress us — ^Ed] 

Sulfamlamtdc This diug is valueless 


Bile SaltSj Lwer EAhacis, Etc No practical method has been found to 
reproduce the effect of spontaneous jaundice by giving bile salts, bihrubm, 
liver extracts, alone or in combination Hench®®® reviewed his own at- 


tempts and those of others The introduction of bile salts by iontophoresis 
produced no effect, other than local hjrperemia, on “ seveial patients with 
rheumatoid arthritis (Westcott) Cecil was unable to confirm the im- 


pression of Davis ^ that large doses of crude liver extract affected rheu- 
matoid arthritis favorably 

Arr/ and Motion “ Rest is the hardest but the most inipoitant medi- 
cine to take ’ Systemic i est is almost a sine qua non for seriously ill 
arthritic patients Preferably this means putting a patient to bed in a 
hospital In some cases this is all that is necessary When rest in bed is 
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inipovcibic the patient should regulate his activities to permit as much rest 
a«! possible Hut “ body-i cst in bed ” must be combined with “joint-motion 
in bed ’* to pre\cnt conliactines by moving each joint through its full range 
motion once oi more daily -■*- 

Physical Thciapy \ numbei of general articles on the indications, con- 
tr.i-indications, methods of application and latest developments of various 
forms of ph} sical therapy appeared ®®®* ®®^« ®®t. «*. bo2 

Jispecially useful nas one by Kiiisen ■*'‘® Physicians aie increasingly stress- 
ing the importance of leaching patients methods of home physical therapy 
“ *‘Clf helj) under sound direction ” “®* ■'‘'® 

Simple methods nppli&iblc for home use were described ®®®' ®®® A cheap lipatmg 
lamp used 365 da\s a year is of far greater value than some elaborate form of physical 
thcrnp\ which the patient can aftord only for a few days or weeks “® "I am con- 
\inccd from long cxpeticncc that, when iiattcnts are properly instructed concerning 
home ni.i«sage. much more good than harm will result even though tlie amateur mas- 
seuse c.iiinot hope to approach the skill of tlie trained teclinician " ®®® Copeman de- 
scribed methods, used hy him in the British Expeditionary Force, to provide physical 
therapy in war hospitals not equipped with dectncity 

[Thej arc mentioned later under “ Physical therapy and War Ed ] 

Indications for short and long wave diathermy were discussed Diathermy 
proMdes tlie most effcctne source of deep local heat®*®**®® Diathermy may ag- 
gra\ntc acute arthiitis or bursitis unless given in small doses ^®®* ®i* In the treat- 
ment of bursae and tlie more superficial joints Kovacs ®‘® preferred long wave to short 
wave diathermy Some w’ho consideied diatliermy "useless” for rheumatoid ar- 
tliritis **• ®® prefered galvanism ®® 

The newer technic of contrast baths,®®® indications for paraffin baths,®®®* ®®’^ various 
forms of light therapy ®'‘^* ®®^ and hydrotherapy “®» ®®* were described Ultraviolet 
tlierapy is contraindicated in presence of fever *®^ The distinct advantages of imder- 
water tlierapy were stressed ^®®* *®’^* ®®®* ®®® 

Spa therapy received constructive ciiticism There are more than 300 health 
resorts m the United States, but they have not had the full support of the medical 
profession for various reasons, chiefly because of objectionable forms of pubhaty 
and frequent lack of competent medical direction,®®®* ®®® also because of “ absurd claims 
made by hotel managers, bath attendants and even medical directors for virtues of their 
particular mineral waters ” ®^® " Quackery and incompetent diagnosis and treatment 
are almost habitual at these places” (Wyman) Kovacs®®® recommended more 
effective cooperation between spa organizations and the medical profession to raise 
spas to die high standards of our hospital system, insuring dependable skilled care 
for rich and poor Managed properly, spas have many advantages for rheumatic 
patients ®®® 

sdiools and hospitals should do more to tram students, internes and 
graduate physiaans how best to utilize physical therapy “® Approved schools for 
physical therapy technicians were listed *®*^ The University of Minnesota has m- 
stituted giaduate teaching and continuation study in physical therapy "®* 

Climate There is not enough certainty as to the influence of climate 
to justify families to make considerable sacrifices of convenience or of earn- 
ing power to secure a change of climate (Horder) ®®® 

Occupational Theiapy Several reports stressed the importance of oc- 
cupational therapy ®®®’ ®®*’ ^®® Types of exercises suitable for the \ari- 


1048 HENCH, BAUER, BOLAND, DAWSON, FREYBERG, HOLBROOK, ET AL 


ous stages of arthritis and foi the speafic joints affected were described and 
specifically grouped by Pattee Recently Ae British Army adopted occupa- 
tional therapy as an approved method of treatment for rheumatic and allied 
conditions-®® Approved American schools of occupational therapy were 
listed ^®® 

Roentgen Therapy Of eight patients given roentgen therapy in “ rela- 
tively large doses ” by Ochsner and Mumford one obtained complete relief , 
four, “great” relief of pain and stiffness, the appearance of relief was 
sometimes delayed several weeks Of 39 cases of “arthritis” in which 
roentgen therapy was given, Weinberg noted “ complete relief ” in 13, 
“ improvement” in 26 

[These studies were not conti oiled, in die second study no attempt was made to 
clarify the types of “ arthritis ” treated More recent, well controlled studies 
lead to the conclusion tiiat roentgen therapy, although perhaps valuable for rheumatoid 
spondylitis, is of htde moie than psychotheiapeutic value m rheumatoid arthritis of 
peripheral joints — ^Ed] 

Inhalation of Caibon Dioxide A " transient, small but significant” decrease in 
stiffness was noted by 10 patients witii rheumatoid arthritis (but not by 10 widi 
osteo-arthritis or fibrositis) who inhaled 10 to 15 per cent carbon dioxide in oxygen 
for two to five minutes 

Fevei Theiapy Few physicians aie still using fevei therapy It was con- 
sidered “helpful in selected cases,” “a reliable measure” when used with otlier 
measures and “ encouraging ” in its results [How weak m praise is such a remark 
as results were “encouraging” Swallowing a lot of disappointment, the mvesbgator thereby 
sadly makes the best of very little— Ed] Others regarded fevei therapy as of little 
salue®®-'-**®'^®® For 75 pei cent of 114 patients treated by Solomon and Stecher 
immediate results were quite satisfactoiy, but final results, assessed on follow-up, were 
disappointing condition of 10 per cent i\as “ improved,” of 82 per cent, unchanged, of 
8 per cent, worse Thirteen patients of Margolis and Eisenstem received only verj 
transient relief Of 57 physicians whom they questioned the majority had abandoned 
this remedy for iheumatoid arthritis, two fatalities and two near fatalities weie noted 

Splenectomy Recent reports have given results of splenectomy in four cases of 
iheumatoid arthritis, splenomegaly, adenopathy, leukocjrtosis or leukopenia, witli oi 
without hepatomegaly One patient noted marked improvement maintained at least 
fne months (Haniahan and Miller,^ 1932) , another noted only transient improvement 
( Craven, = 1934) , both patients died within 18 months after splenectomy (Fitz,® 1935) 
A third patient obtained a “marked” immediate impiovement but died of pneumonia 
35 da>s aftei operation (Loeper, Leman e and Patel, 1937) The fourth patient noted 
ti gradual but marked improvement (Villaret et al , 1937) 

Splenectomy lias been done m three additional cases by Bach and Savage 
with “marked clinical improvement ” in two, no postoperative improvement 
hut gradual quiescence of arthritis in the third Brief reports of the three 
ca'^cs follow 

A female, aged 18 jears. had splenomegalj, adcnopatliy, anemia and leukocytosis 
vittr splcnecloim improiemcnt w’as gradual A jouth, aged 18 years, had adenopathy 
and anemia but no apparent splenomegaly Improvement after splenectomy was not 
notable but 10 months later the arthritis was becoming quiescent A woman, aged 29 
ji.irs, bad '■evert rheumatoid arthritis but no splenomegaly, adenopathy or anemia 
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Auol ‘.plcnettonu a <lo\\ stoath inipiovement occuircd In the second and tliird cases 
the tplccn WAS fownd at operation to be twice noimal sire Splenic amyloidosis was 
picsent in two of the thice cases 

[Wc would hardlj call the improscnicnt in these cases “marked " Results in these seven 
ca«es do not inLOurauc physicians to advise splenectomy and we know of no rationale for the 
proetdure— Ed 1 

^oiiwtgual Oithopcdu Methods Most defoiniilies could be prevented 
It patient*; had the ‘icitices of both phjsician and orthopedist from the onset 
of their di^iea'sc Aitlnitic patients are pi one to adopt the “comfortable 
portion loo often this leads to disaster The common deformities and 
optimal positions for joints w itli impending deformities were listed “® 
The simple technic foi propci splinting was described A simple de- 
Msc wherebj patients maj apply foiced flexion to knees was reported^” 
Some'® fa\oicd the use of yvedged casts to coirect flexed knees and 
icscncd capsuloloim foi subluxatioii of knees®® 

Technic foi manipulation (without anesthesia j of spine*® and peripheral 
joints ®®“ was described 

Suigttal OtihopediL Meastne^ Aspiiatioii of effusions may leduce 
intraarticulai picssure and prevent small subchondral herniations of de- 
bris’** Injections of oxjgcn into aithritic joints were considered useful 
by Henson in pie\enting adhesions and relieving pain [Details were 
too nicaijcr to piove the w liter's point — Ed] Manipulation of joints under 
anesthesia w'as considered “ dangerous ” by some,*® useful by others ®®® 

Indications and contiaindications for vaiious orthopedic measures to 
coriect deformities w'eie again discussed 

Synoi'cUomy, pei formed by Cariutheis 34 times on 28 patients with chronic 
aitliritis, chiefly of the rheumatoid type, gave diese results “very satisfactory" in 
22, “fair” in two, improvement in six, failuie m four Reviewing 10 years' experi- 
ence Speed and Smith concluded tliat best results fiom mthtoplasty weie obtained ly 
patients aged 18 to 30 years, and when arthroplasty of hips, knees, elbows or jaws 
was performed Preliminary results were satisfactoiy in two cases m whidi Speed 
performed an aitliroplasty of hip witli inseition of vitallium cap Resnlts with this 
proceduie on hips have been good enough to warrant further trial, final evaluation 
cannot be made yet Campbell adopted tins procedure (interposition of vitallium 
plate after artliroplasty ) in two cases of ankylosed knees (from acute pyogenic 
aithritis) with disappointing results Tiansplantation of tibial tubercle was recom- 
mended by Preston as a supplement to postenor capsulotomy for flexed knees tins 
permits immediate full active extension of knees Royle described an operation foi 
mthrodesis of knee joints "used for 15 years witliout a failure", femur and tibia 
unite in 12 weeks 

[Numbei of patients treated not given — Ed.] 

Psychotheiapy Consciously or unconsciously applied, psychotherapy 
IS essential to the successful handling of rheumatoid patients, who are, as a 
class, fretful, unreasonable, introspective and without confidence in them- 
selves or their physician Many lack the urge to get well Institutional or 
spa tlierapy gains much of its success because patients are removed from 
unhappy surroundings and given optimal rest and care""® These patients 
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are peculiarly amenable to suggestion Of 33 rheumatoid patients given 
injections of physiologic saline solution by Sidel and Abrams 72 per cent 
felt “improved” Similar injections were given as psychotherapy by 
Phillips in selected cases 

InsHtutwnal Caie The advantages of institutional caie were again de- 
scribed 

Integration and Cooidination of Treatment So many remedies are 
recommended for rheumatoid arthritis that physicians find it difficult to 
decide what to try first and what to leave until last Two writers listed 
their therapeutic choices, gave opinions as to the relative value of each 
remedy and defined their programs I, II, etc The fact that their selections 
did not always agree is further evidence that the treatment of this disease 
cannot be standardized yet, the fact that they (and others) have agreed on 
the value of certain remedies indicates diat there is a basic program of 
therapy of the value of which there is little doubt 

Piognosis End Results No new statistics on end results were pub- 
lished Such statistics are difficult to collect, largely because of the up- 
predictable nature of the disease Reipissions and exacerbations occur most 
irregularly, many remissions are long enough to be intei preted wrongly as 
“ cures ” unless follow-up is carefully made One long-time student of 
the disease^®*" would only say, “we may expect a certain number of cures, 
a certain number of remissions, a lesser number of exacerbations and an 
almost negligible number of patients who will not admit that our care has 
lightened their load ” Unfortunately we badly need more definite informa- 
tion on end results, a few statistics previously given herein were repeated by 
Snyder 

Failures may be tlie fault, not of the patient oi his disease, but of the physician 
himself who may (1) fail to make a complete diagnosis, (2) not trust his patients’ 
ability to evaluate therapy (“ when the patient comes in and tells you that he has been 
worse since his last treatment, surely diat treatment should be repeated with utmost 
caution”) or (3) not be thorough in treatment (Sherwood) Sudi failures are 
inexcusable These patients deserve the best their physicians can provide Altliough 
some are fretful and wearisome, “ the courage, patience and fortitude of the arthritic 
exceeds that of any other patient afflicted witli a chronic disabling disease It is hard 
to understand how they can bear the pain, disappointments, and long peiiods of in- 
activitj in silence or more usually with smiles Many times it is the courage of the 
patient that has kept his physician from abandoning all hope of improvement” 
t.W>man) 


Still’s Disease and “ Felty’s Syndrome ” 

(.Readers \m11 be interested to know that Sir Fredeiick Still died just recently 
III London, aged 73 jears — Ed] 

In Still’s disease (juvenile rheumatoid arthritis fWitli splenomegaly, 
.•idcnopatlu , and anemia) the pathologic reactions in lymph nodes and spleen 
arc not specific Blood cultures from two children who had febrile Still s 
di'-tas-c rc\calcd no pleuropneumonia oiganisms Results of fever theiapy 
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m iwo oases of Still’s disease weic “ excellent ” ni one, less notable in one 
Islimncl used fc\cr tlierap) plus autoheinotlierapy in 11 cases, “complete 
1 emissions ’’ icsultcd in nine 

niicse Tcsiilts aie •so unusual that we aie .in\ious to know what a late follow- 
up will show — Ijl] 

Rchtiofi of city's Synihontc * to Still’s Disease Ravenna cited an 
Italian icpoil of two cases of “Felt}'s syndiome” (leukopenic splenomegaly 
with pol}arthiitis) and added that most Italian authors do not recognize the 
autonomy of this s} ndrome “ w’hich has the same characteristics as Still’s dis- 
ease” A siniilai conclusion w'as reached by Cuitis and Pollaid who com- 
pared foiii cases of “ Fclt 3 »’s sj'ndiome ” (rheumatoid arthritis of adults 
w ith splenomegalj , adenopathy, anemia and leukopenia) with four cases of 
ihcumatoid ailhiitis, splenomegaly and leukocytosis (not leukopenia) and 
four cases of rheumatoid aithiitis without splenomegaly or leukopenia 

In 11 of these 12 cases biopsies of Uie skin and calf muscle were made, biopsy of 
the lymph nodes was made m one, examination of spleen, lymph nodes, bone marrow 
and muscle aftei death was made in one case to determine whether or not the disease 
was genernh^cd and whether Felty’s syndrome w'as a dinical entity or just an ex- 
pected comi>lex of the disease Patients were adults aged 27 to 67 years with articu- 
lar changes charncteristic of rheumatoid arthritis Padiologic reactions in spleen, 
Ijmph nodes and bone inanow were nonspecific, “die result of a chronic infection'' 
Reactions in skin and muscle of calf w'ere essentially the same in the three groups 
studied* atrophy of epithelium, fibrosis of corium, increase in interstitial nudei of 
muscle fibeis, small perivascular infiltiations diroughout conum and musde— an 
“angiomjositis '' indicating a generalized infectious piocess Since the pathologic 
reactions in the cases of “Felty’s syndrome” were similar to those in which only 
rheumatoid arthritis was present or in which splenomegaly was not associated with 
leukopenia, Curtis and Pollard concluded that the hkdiho^ of the various features 
(splenomegaly, adenitis, leukopenia or leukocytosis) occurring with rheumatoid 
arAntis is merely a matter of diance “Tliere is therefore no justification for die 
segregation of diese cases, the use of the term 'Felty’s syndrome' shoiild be discon- 
tinued'' [We share this opmion— Ed] They concluded that Fdty correedy inter- 
preted the syndrome, the several features being manifestations of one pathologic proc- 
ess caused by a noxa (die unknown cause of rheumatoid arthritis) which simultane- 
ously affects joints, spleen and circulating leukoiytes 

Four cases of *' febrile hepatosplenomegaly widi arthritis " were described 
Splenectomy reputedly improved two of three patients with adult Still’s disease 
(“Felty’s syndrome") seen by Bach and Savage 

OSTEO-ARTHRITIS DEGENERATIVE JoiNT DISEASE 

“ Osteo-arthritis ” (or "degenerative joint disease”) refers, not to a specific 
disease but to a type of cartilaginous degeneration accompanied by hypertrophic 
osseous dianges “Primary osteo-arthritis” (pnmary degenerative joint disease) is 
that form whidi devdops insidiously and more or less spontaneously in persons more 
than 40 years of age “Secondary osteo-arthritis" (secondary degenerative joint 
disease) refers to hypertrophic osseous dianges m joints incident to trauma (acute, 
occupational, static, chronic trauma resulting from congenital or acquired joint mal- 
formation, etc ) or as a secondary (late) manifestation of another type of arthritis 
(rheumatoid, gouty, suppurative, etc ) 
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Primary Osteo-arthritis (Hypertrophic, Senescent, Degenerative 

Arthritis) 

Incidence To obtain the incidence of Heberden’s nodes Stecher ex- 
amined 6,913 subjects Traumatic nodes weie rare in women, common in 
men even at early ages The incidence in physicians was low m all age 
groups The percentage incidence in different age groups was as follows 
(table 3) 

Table 111 

Percentage Incidence of Heberden's Nodes in Various Age Groups (Stecher) 


Age, yrs 



10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

80-89 

90 - 1 - 

2233 white males 

17 

86 

88 

114 

191 

28 6 

32 0 

29 5 

66 7 

2187 white females 


02 

36 

66 

15 4 

27 5 

40 8 

32 3 

60 0 

846 negro men 


87 

64 

10 5 

13 0 

21 3 

18 8 



1117 negro women 


00 

26 

27 

40 

16 7 

25 0 

50 0 


530 white phystaans 


19 

48 

48 

13 7 

14 7 

14 3 




[“Traumatic nodes” (eg, “baseball fingers”) represent secondary, not pri- 
mary osteo-arthritis Many of the nodes in the earlier age groups probably repre- 
sented secondary osteo-arthntis But primaiy Heberden’s nodes may (rarely) affect 
}Oung persons, even children’^ — ^Ed] 

Chmeal Data The usual clinical features of osteo-arthritis were re- 
viewed Thomson noted an engraving of a woman 

aged 104 years with osteo-arthritic hands 

Hypertrophic changes in terminal phalangeal joints were classified into 
three stages (1) enlargement, (2) enlargement and flexion and (3) en- 
largement, flexion and deviation (Stecher) Enlargement is apparent, some- 
times as two small nodules on the dorsolateral aspect of the terminal joint, 
but more often as a definite ridge across the dorsum At times the nodes 
arc soft or even fluctuant Thumbs are comparatively immune to Heber- 
den’s nodes, involvement of toes is not observed Osteo-aithritis of knees 
commonly affects patellae, palpation dm mg motion elicits crepitation be- 
neath the patella, passive motion of that bone is often painful, patients 
usually locate pain and tenderness in the anterior part of the knee about the 
patella (Haggart). Plewes believes that osteo-arthiitis of a hip with much 
formation of new bone is less painful than when formation of new bone is 
minimal The presence of slight or moderate osteo-arthntis m cases of 
traumatic synovitis, ligamentous or muscular strain is often little more than 
coincidental Unless hypertrophic changes are sufficiently marked to result 
in disordered joint mechanism, disability should not be attributed to such 
changes Tlie frequent occurrence of roentgenologic evidences of sj'inptom- 
osteo-arthntis was noted . its medicolegal importance was 
stressed 
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RoatUji'iuujiam^ Usual features were described According to 

ll.igg.iit rocntgcnogiains of knees in osteo-arthiitis consistently reveal de- 
generatue changes about the patella although arthritic changes may not be 
Msihle in othei parts of the joint Enlaigement of the patella, exostoses on 
the pioxnnal and distal ends of bone and nan owing of joint space are fre- 
quent findings Roentgenograms larely give an accurate idea of the degree 
of cartil.igc degeneration and erosion u'hich is actually found at operation 
Lo’ss of joint space, subchondral osteosclerosis, and osteophjrtes are the three 
cauhnal ‘sign*, of osteo-arthritis (Plewes) 

Paihology Pathologic featuics were leviewed The most 

common operatne hndings in a se^erely involved knee aie marked synovial 
hypciplasia, ciosion and dcgenciation of articulai cartilage particularly over 
femoral condj les, thinning and fibrillation of patellar cartilage, hypertrophy 
of patella and exposure with eburnation of the subchondial bone (Haggart) 
Degeneiation of f moral cartilage was consistently most pionounced in the 
jiatcllai groo\e 

[Suiovinl Inpcrplnsia is not a cbaiactenstic feature m pure osteo-aithntis, when 
picicnt It probabh signifies the presence of a mixed type of arthritis — Ed] 

Laboiatoiy Data Sedimentation lales are often elevated “*• ®'’® 
Pormol-gel reactions are occasionally positive [The abnormal sedimenta- 
tion rates and forniol-gel reactions are probably caused by factors other than the 
osico-artliritis— -Ed] Blood plasma may contain increased amounts of sub- 
stances which reduce chromic acid 

Etiology 1 Factors of Tissue Senescence and Tianina Cartilage de- 
generation from increasing age, "wear and tear,” and repeated or severe 
single trauma w^ere considered most important In SO per 

cent of Plew'es’ cases of unilateral painful hips there was roentgenographic 
evidence of symptomless osteo-arthntis in the opposite hip He assumed 
that the ‘Svear and tear” of daily life produced symptomless changes in both 
hips, on the injured side trauma accelerated the process to the point of pain 

2 Factoi of hnpaiied Circulation This was discussed but no new data 
were presented «=’ «®- ®»® 

2 Factoi of Endoci me Dysfunction Hoskins described a hypothyroid 
and a menopausal type of osteo-arthritis but failed to present convincing 
data to support such classification 

[Claims made by some tliat endoaine dysfunction plays an etiologic role in osteo- 
artliritis are based on vague dinical impiessions and are not supported by adequate 
biodiemical evidence — Ed ] 

4 Factoi of Alteied Metabolism The belief that an abnormal sulfur 
metabolism exists in osteo-arthritis has been based on the inconsistent find- 
ings of a lowered cystine content m finger nails,®** a reduced sulfur content 
of articular cartilage and the fiequent excretion of free indole in the urine 
of arlhiitic patients But Freyberg, Block and Fromer could not demon- 
strate impoitant abnormalities in surfiir excretion of such patients 
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5 Factor of Infectton Infected foci are often present *** But 
Gibson stated that osteo-arthritis must not be considered an infectious 
process the recognition oi this fact may “permit of many teeth being re- 
tained, even of tonsils being spared and sinuses remaining unmolested” 

[We agree — Ed ] 

Precipitin reactions to hemolytic stieptococci are usually negative and 
antistreptolysin titeis are noimal 

T? eatment The advice “ keep your joints on the move or they will be- 
come completely stiff” was condemned Complete rest of a hip in a 
plaster spica is often followed by increased mobility It is important to 
reassure the patient that he has not a seriously crippling form of arthritis 
The value of reduction for obese patients was lecognized 

Giving average daily doses of 300,000 U S F units of vitamin D, Snyder and 
Squires obtained good results in 6 of 11 cases of osteo-arthntis Sulfui therapy had its 
advocates, but Freyberg, Block and Fromer could find “no biochemical oi 
metabolic indication of a need for, or benefit from, sulfui medication in the treatment 
of arthritis” Lactalbumin was given intradermally by Stiauss Colloidal gold was 
considered valuable for osteo-ardiritis by Dnscoll and Maikson [Practically nobody 
else takes this view — Ed ] Fletchei claimed that m 75 per cent of his cases "great 
improvement ” occurred after treatment with intramusculai injections of diaulmoogra 
oil Bee venom was used by some Gobi a venom gave slight to moderate relief 

of pain m 17 of 23 cases [We have very little faith m the value of vitamin D, sulfur, 
foreign proteins, diaulmoogra oil, and bee or cobra venom for ostco-artliritis — ^Ed ] As evi- 
dence of the psydiotherapeutic value of "injections” 86 per cent of 64 osteo-aithritic 
patients given injections of physiologic saline solution by Sidd and Abrams claimed to 
be “ improved ” Theelin was considered of value in lelieving the pain and swelling of 
Heberden’s nodes 

[No data were given to support this idea — Ed ] 

Many considered physiotheiapy useful®*'^®®' *®’’ ®®^’ but others consid- 
ered it larely more than of tempoiaiy benefit in osteo-arlhritis of hip ^'’’® and 
knee '®'’' Roentgen therapy for i elief of pain was approved by some 
1S5, 002 Twelve of 15 patients with osteo-ai thritis of the hips leceived “ im- 
mediate good results” from roentgen theiapy (Plewes) Weinberg re- 
ported excellent results in a large group of patients witli spinal or peripheial 
osteo-arthritis Ti eatment was gnen diiectly over involved legions m 
doses of 100 to 150 r two to three times weekly foi 3 to 12 treatments 
Ochsnet and Mum ford obtained lelief of pain m 87 per cent of cases 
(iheumatoid and osteo-arthritis) 

[These appraisals are more entiiusiastic than those of many otheis — ^Ed] 

Local injections of procaine to lelievc pain were i ecoinniended Results from 
inainpulation undei anesthesia for o&teo-arthritis of hips are usually shoi t lived 
Bone drilling was not recommended b> some,®^®* ‘®'' but others obtained relief of pain 
thcicwith in 36 per cent of selected cases-®® Reshaping the head of the femur is 
often followed hj instabilitj of the joint, and w.is considered useless Subtrochanteric 
ostcotonu was not successsful =“1. Arthrodesis rclie\es pain in many cases and was 
iccommemicd when one hip was iiivohed I he use of the vitalliuin cap m connection 
with arthroplasu of hips was enthusiastically appioied ®'®' ^ The opeiation is 
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Hsualli itfconmicHdcd foi .idults, but Speed believes the procedure may be safely used 
foi adolescents more than 16 jcais of age whose acetabula are fully ossified Arthro- 
plast\ of the ankle was not lecoinmendcd because the resulting articulation is often 
painful and inai cause inoie disabiht} than that incident to ankylosis (Speed and 
Smith) S\no\cctom\ was consideicd \aluable for the lelief of "painful arthritic 
knees” (Carruthers) [Description of the tjpes of arthritis referred to was vague. — ^Ed] 
Ilaggarl adiiscil opciatiic rcmoial of all abnoimalities (in so far as is feasible) in 
cascb of adianced ostcoaithritis of knees combined excision of the patella, synovec- 
tomv, rcmmal of exostoses and sha\mg of degenerated cartilage were attended by im- 
proiciiKiit in 19 of 20 cases 


Backbone and Sciatica 

Gcncial Rtinaik^ on ihc Causes of Backache and Sciatica For this 
section on backache and sciatica wc leviewed more than 90 papers Since 
nio*?! of the repot ts of 1940 on backache concerned data repetitious of ma- 
terial in recent Reviews we shall only cite the moie significant papers The 
\arious causes of backache and their distinction, with illustrative case re- 
ports and methods for examining backs w'ere reviewed *“■ The 

d 3 namic muscle-bone balance of the back was carefully studied by Carey, 
illustrations of his models graphically portraying this balance were published 
Accoiding to Caret', muscle imbalance itself can lead to permanent struc- 
tural changes in the spinal column 

The famous epigram “A w'oman is a constipated biped with a pain 
in her bade ’ w as attributed to Dr Henry I Prentiss It is a common 
piactice of phtsicians, in cases of badcache even when roentgenograms fail 
to show an}' abnormality to dispose of the complaint with the remark, 
“There must be a small spot of rheumatoid aithritis somewhere ” This is 
unsound piactice, according to Lang, because cases in which spinal rheu- 
matoid aithritis IS isolated and confined to one spot in the spinal column or 
sacio-iliac joint aie rare 

Lunihosaci al and Saci o-ihac Back Stj atn " Indnsti lal Backache " The 
tendency foi industrial surgeons to lump cases of backache among working 
men under the term “ industrial backache ” was deplored by Johnstone A 
diagnosis of “industrial backache” (presumably related to injury) was 
found to be unjustified in from 70 to 80 per cent of cases so styled and in 
tliese cases no injury to account foi the complaints had been eaqierienced 
In only about 30 per cent of the cases was the condition regarded as com- 
pensable because of true industrial trauma The so-called industrial back 
IS not primarily a problem for the orthopedist but “represents a prob’em in 
differential diagnosis for the internist ” 

Muscular and ligamentous strains are still considered to be the common- 
est causes of chronic backache Cases of transient acute backache 

with acute onset of pain after mild or major trauma are generally presumed 
(if fiactures, etc are ruled out) to lesult from subluxation of one of the 
intei vei tebral joints oi an incomplete teai of an adhesion in periarticular 
tissues (Little) Despite such piesumptions there is little evidence that 
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“ adhesions ” do exist and many experienced clinicians strongly doubt the 
presence of “subluxations ” Nevertheless spinal manipulations (which can 
do only two things — replace displaced articular surfaces or break down 
adhesions) often seem to be helpful (Krusen,*®® Little) Technic for spinal 
manipulation without anesthesia was described®®* The disability of 200 
patients so treated by Little was relieved in an average of four or five days 

Miscellaneous Causes of Backache In cm rent leports little, if any, new data 
were found on backache from urologic lesions, from gastrointestinal disease, from 
lesions of tlie pyriformis muscle No new studies on the “dorsolumbar syndrome” 
(first lumbar nerve neuralgia), on diseases of interspinal ligaments or on the “facet 
syndrome” appeared Cases of backache fiom pelvic lesions represent only a small 
fraction of cases of back pain According to Mengert*®® commonest pelvic causes 
foi backache are H) induration and infiltration of pelvic cellular tissues with car- 
cinoma, postpartum oi postabortal phlegmon, abscesses and cellulitis, and (2) occa- 
sional endocervicitis with dironic postenor paiametritis causing nagging peisistent 
backache “Pelvic disease causing backadie is well-defined, leadily recognized, 
generally severe, acts in a direct and easily understood manner and always pioduccs 
othc) symptoms" 

[Italics are ours — ^Ed ] 

“ Postwal Backache’^ Criteria for this diagnosis were cited by 
Kiusen®®® whose treatment for severe chronic postural backache included 
(1) rest in bed with fracture boaid and hair mattress, (2) ti action of four 
to eight pounds (1 8 to 3 6 kg ) on eadi leg, (3) padded lumbar slmg, (4) 
daily physical therapy including postural exercises, (5) if necessaiy, epidural 
injections, (6) “ finally ” manipulation under anesthesia “ We have 
1 arely noted more than temporary relief after manipulation ” 

Types of Back Pam and Sciatica Suitable for Manipulation of Back 
Manipulation without anesthesia was used by Miltner m cases of ( 1 ) back- 
ache caused by subluxation, (2) impingement and overriding of aiticular 
facets, (3) chronic myofibrositis, (4) adhesions and mild stiffness of spinal 
column fiom chronic sprain and “burned out” arthritis Jostes®®^ also 
recommended manipulation in these and other conditions vaguely defined as 
“ those conditions of low back-pain whose pathological background is in- 
diffeient or indeterminate so far as correct allocation of the cause of the 
pain IS concerned ” Technic was detailed ®®’’ 

Backaclic fi om Contracted Iliotibial Bands At the suggestion of Macey, 
Krusen treated this condition by sti etching the fascia by certain forcible 
passive and active exercises, thus avoiding, in some cases, a painful surgical 
proccdinc (fasciotomy) “ which has not often been successful” at the Mayo 
Clime 

Coccyyodyma. Treatment lecommended for this was radiant heat dail}', 
internal massage per rectum (technic ^\en), and the use of rubber rings if 
necessary, if conser\ative measures fail after six months of use, simple 
exrision of the cocejx is justified (Krusen and Basom) 

^ pondylolisthcsis Some interesting studies on the genesis and progres- 

sion of tins condition were reported"” Despite the general idea that this 
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dislocation giadually pi ogi esses Hitdicock was unable to find in the liteia- 
linc a single case in which progiession of the spondylolisthesis from one 
examination to the next had been demonstiated roentgenographically He 
lopoitcd tliicc cases of Ins own with locntgenographic evidence of progies- 
M\c ^slipping of the fifth hiinbai verlebia on the sacrum, trauma of deliver^' 
was held icsponsiblc 

Baikochc fiam Sonic OHcopoiosis Black studied 208 cases of this 
condition 

Ihe se\ incidence nas foui females to one male (167 to 41) The average age 
of patients was 62 (^nnniniuin 45, maximum 87) years when diagnosis was first made 
Usual symptoms were weakness, fatigue, a dull adie over the lower back for about 
three }cars (aserage), then as a lesult of slight trauma the onset of more acute pain, 
at times severe enough to confine tlie patient to bed Pam is relieved by lest and 
supports, aggravated b> activit}, tw'isting, and lifting This clinical picture is 
charactei istic but not diagnostic Blood calcium, phosphorus and phosphatase are 
normal, but locntgenograms aic chaiacteiistic Age caimot be tlie only causative 
factor since most old persons are not so affected Treatment aims to replenish cal- 
cium and phosphorus in bones, it involves use of a diet ridi m calcium and phos- 
phorus, supplemented by calcium phosphate and vitamin D (eg, tnbasic calauin 
phosphate 1 dradim [40 gm]) and cod-ltvei oil (1 fluidiachm or 4 cc) three times 
a da^ before meals, also mild sedatives, heat, massage and support for the back (high 
backed corset) Despite piolonged treatment roentgenograms showed no recalcifica- 
tion but pain and progressive kyphotic deformity were relieved as shown by the fact 
that sjmptoms often retuined when tieatment was stopped 

[Albright and his colleagues have stated that many cases of postmenopausal semle 
osteoporosis arc probabl) due to loss of estnn Estrogenic therapy will produce a positive 
calcium balance — ^Ed ] 

Postmortem studies on senile kyphosis indicate that the essential patho- 
logic process is pressure necrosis of tlie anterior portion of the intervertebral 
disk (Saunders and Inman) The abnormal pressure on the anterior por- 
tion of the disk, leading to its necrosis, results from general loss of muscular 
tone 111 tlie aged and the failure of the saiile inelastic disk to disperse ade- 
quately tlie compression forces applied to it The vertebral bodies do not 
become notably wedge shaped, since the anterior nan owing of disks is suf- 
ficient to account for the deformiy 

Backache and Sciatica from " Hypertrophied " Ligamenta Flava Eng- 

lish reports thereon have been scarce, one appeared (Dickson and Twort) 

Backache fiom Spmal Malignancy Seven patients were referred to 
Campbell presumably with “ rheumatism ” In each case the back or leg 
pains were due to carcinomatosis of bone Chief diagnostic criteria were 
the type of pain, anemia and (sometimes) the roentgenographic changes 
present Pain was severe, unrelieved by usual antirheumatic remedies, deep 
seated, gnawing and usually unrelated to movement, eventually it became 
more intense and continuous There was a hypochromic anemia or a 
myelogenous (leuko-erythroblastic) anemia — & moderately high color index 
and the presence of abnormal red and white cells, reflecting stimulation of 
bone mairow Erythrocyte counts were usually between 3,500,000 and 
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4,000,000, sometimes lower Roentgenographic changes were sometimes 
long delayed 

[Of supplementary value to tlie above is the axiom of one of us, P S H In 
cases of rheumatism requiring narcotics, suspect malignancy ” — ^Ed ] 

Backache from Spinal Actinomycosis A case was reported 

Backache and Sciatica from Diseases of Intervertebral Disks 

An extensive review of the anatomy, physiology and pathology of inter- 
vertebral disks appeared (Saunders and Inman) The commonly lecog- 
nized lesions of disks are senile fragmentation (without protrusion of disk 
material) and ruptured disks A third and little known condition also af- 
fects disks — ^lesiolis due to acute infections 

Acute Infections Lesions of Intel vertebral Disks This lesion of the 
spinal column, involving chiefly the disks, with a more or less severe febrile 
onset, resulting probably from a primary or secondary infectious process was 
described by Ghormley, Bickel and Dickson It has erroneously been called 
“vertebral osteomyelitis,” but involvement of vertebrae is negligible, hence 
the condition should be considered a sqiarate entity It is a condition seen 
in some cases of “ typhoid spine ” and in spinal brucellosis Twenty cases 
were described Eventual thinning of the affected intei vertebral space and 
later proliferation of new bone along vertebral margins occur Prognosis is 
excellent Treatment is by conservative orthopedic measures 

Ruptured Inteiveitebial Disks From the great number of papers ap- 
pearing thereon it might be assumed that this condition is very common, 
perhaps the commonest cause of badcache and sciatica It was emphasized 
that such IS not the case , the condition is fairly common but such cases still 
make up only a small percentage of cases of back pain and sciatica (Keegan 
and Fmlayson) Many new American and one English series (Penny- 
backer) were repoited 

1 Ccivical Region Cervical disks are rarely affected Stookey out- 
lined symptoms of ruptured cervical disks Presenting symptoms may be 
pain or stiffness m neck, shoulder girdle, arm, foreaim or hand depending on 
the segment affected There is gradual weakness and muscular hypotonia, 
atrophy and fibrillation — symptoms of nerve root pressure Roentgeno- 
grams (ordinary technic) may reveal a narrowed intervertebral space, but 
such a finding is so common without herniation of disk material that it is of 
no significance unless associated with positive neurologic findings Cervical 
mjclograms cannot be made with lipiodol; for diagnosis a combined encepha- 
logram and mjelogram must be done with air Stookey’s results with 
hemilaminectomy wore satisfactory 

2 Lumbal Region More than 90 per cent of protrusions of disk that 
cause symptoms occur in the last two disks, betWfCen fourth and fifth lumbar 
Mrtebrac and the lumbosacral disk Lumbar protrusions occurred in 96 
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1 »CI com of 500 C.I«5CS in which opciations weic pcrfoimed by Love and 
Walsh Among ihc many chaiactenstic new cases leported, one case was 
mwsnal foi scNcial icasons A lesion, thought to be a spinal cord tumoi 
because of ncmologic findings and complete spinal block ^e^ealed by spino- 
gram, proAcd at operation to be a calcified protruded disk between die tenth 
and elcienth thoiacic Acitebrac (Cohen) 

A histori of specific liaunia was noted in 63 pei cent of Johnson’s 40 
cases, m 58 [jci cent of the 500 cases of Love and Walsh Special trauma 
uas a feature of the case of a 14 3 ear old girl reported by Gellman It 
consisted of localized injuiy to intervertebral disks from several unsuccess 
ful spinal laps Successive roentgenograms revealed the resultant changes 
Severe lumbar pain and h 3 *pei extension developed and later lumbar flexior 
and prominence of the spinous piocesses of the second and fourth lumbai 
\ertchrae 

Statistics of the new senes lesembled those foitnerly repotted Sex incidence was 
358 males to 142 females in one senes, 24 males to one female m another senes®®® 
Sciatica was unilateral m 78 per cent, bilateral in 16 per cent, absent in 6 per cent of 
500 cases studied Saatica affected all the patients m one series®®® but m one 
pro\ed case “terrific lumbar backache” without sciatica was present (Baker and 
Soniat) Achilles reflexes ivere abnormal in 50, 60 *®''* and 70 per cent of cases 
Lasegue’s sign was positive in 84 per cent Motor dianges affected 25 and 28 *®^ 
per cent, sensor} loss affected 21 per cent, sphinctei loss, 4 per cent®^^ Symptoms 
were mtcimittent m 84 per cent of 500 cases,®^*^ in 96 per cent of 25 cases *®® 

“ The one outstanding symptom m these cases is pain, not a mild sciatic 
pain, but a severe inti actable disabling pain which may have long remissions 
The one outstanding sign on physical examination is interference with 
straight leg raising” (Mixter and Barr) Spinal fluid proteins were less 
than 40 mg per 100 cc in 30 and 40 per cent of cases they were 
more than 40 mg per 100 c c in 65 pei cent of cases They are rarely 
more than 100 mg per 100 cc but they were enormously increased (to 
3500 mg per 100 c c ) in Bunt’s case which simulated tumor of the cauda 
equina (complete spinal subarachnoid block, yellow spinal fluid) 

Technic of mydography was described ®®' ®®' ®*®' ®®* Since in most cases 

bark pain and sciatica dear up spontaneously or tmder conservative measures, myelo- 
grams should not be made “unless sciatica has been present months, not wedcs” 
(Mixter and Barr) Robinson considered injections of Iipiodol indicated only m 
cases in which spinal fluid protein is elevated, an adequate trial of orthopedic 
lemedies has failed, some other definite explanation for the saatica cannot be found, 
and sacro-ihac or lumbar fusion is contemplated The use of lipiodol rather than air 
was preferred by many ®®* ®®** Five cubic centimeters were used by 

some,®®’ ®®® but Bdl ®* considered 2 c c adequate and devoid of reactions The tedinic 
involves a total diagnostic error of 11 per cent (Camp and Addington), but false n^a- 
tives may occur (Mixter and Barr) The occasional reactions and dangers of 
lipiodol spinograms were noted ®®*> ®^®’ 

Because of the irritating properties of lipiodol, myelography with air was pre- 
ferred by some and considered reliable **• ^®* The accuraqr of air mydography varies 
considerably in the hands of different workers, according to Hampton present methods 
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carry an error of 50 per cent, hence it is “unsatisfactory” (Johnson) Perfecting 
their clinical examination, Spurhng and Grantham found it unnecessary to do either 
air or lipiodol myelograms in 50 per cent of their cases They regarded as “ of ex- 
treme importance in die diagnosis of intraspinal lesions” the test of Naffziger and 
Jones (1935), performed by occluding both jugular veins until a sense of fullness in 
the head affects the patient and until his face is flushed “If the back pain oi 
paresthesias in legs are reproduced by this maneuvei, we consider the finding 
pathognomonic of intraspinal disease ” 

Treatment Before advising operation conservative measures should be 
tried rest in bed or use of plaster jacket or some otlier apparatus to hold 
the lumbar portion of the spinal column in flexion This may succeed,®”^’ 
but Mixter and Barr considered surgical removal more successful Instead 
of the classical laminectomy, surgeons are now using hemilaminectomy 
ao 7 , 870, 871 Qj. gygjj removing the disk material mterlaminally, without 
removing any bone Fusion or bone grafting is rarely necessary 

even when laminectomy is done®®®'®®’', fusion was done in only IS of 500 
surgical cases (Love and Walsh) 

Results of treatment continue to be satisfactory Patients were cured 
in from 47®^® to 83 ®®® per cent of cases, “cured or markedly relieved ” in 
76 ®®’ to 85 ®®®' ®®^ per cent There were two deaths in 123 cases in one 
series,”® two deaths in 500 cases in another series ®^^ (mortality 04 per 
cent) Recurrences were noted in 11,®” 31,®“® and 4 per cent ®®® 

Rheumatoid (Ankylosing) Spondylitis 

The most important spinal joints, the apophyseal or posterior inter- 
vertebral joints, receive little attention from either roentgenologists, ortho- 
pedic surgeons or rheumatologists These apophyseal joints are true di- 
artlirodial joints — ^they differ from the synchondroses foimed by the disks 
and vertebral bodies almost as much as the hip joints differ from the pubic 
symphysis (Oppenheimer) ®®® Goldthwait noted that there are 44 true 
rib joints 12 costovertebral joints on eadi side where ribs join the vertebrae 
and 10 on each side of these where ribs touch the tips of the transverse 
processes These joints aie seldom studied and are of great importance in 
anlcj'losmg spondylitis 

Ehology Lux proposed tlie thesis [on what appears to us to be inadequate 
e\ idencc— Ed ] that postural changes secondary to hereditary malformation of 
the cpiphjseal ring of the vertebrae pioduce the most frequent forms of 
spondylarthnlis No abnormality of sulfur metabolism was noted.®®® 
Robinson showed that incidence of tuberculin sensitivity was 30 per cent 
higher in 45 cases of ankylosing spondylitis than in 90 rheumatic control 
cases (it was low' in peripheral rheumatoid arthritis, a point of contrast with 
ankylosing spondylitis) No explanation was offered The antifibrinoly- 
sin content of plasma was practically always normal 

C It meal Data In two 3 ears at the Lahej' Clinic, Hare saw' 1,179 cases 

of .-irthritis (including 357 of rheumatoid arthritis) , of the latter 21 (6 per 
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cent) ^^cre cases of ilieumaloicl (Maiie-Stjumpell) spondylitis, in only foui 
of which peiipheial joints w'cie involved He divided the disease into three 
phases. (1) piespondyhtic phase, (2) phase of sacro-iliitis , (3) phase of 
poker back deformitj Roentgenographic findings in each phase were de- 
scribed In all cases sedimentation lates were elevated Edstrom posed the 
question, "Is spondylarthritis ankylopoietica an independent disease or a 
rheumatic syndiome^ ” After discussing each point of view he presented 
reports of seven cases, in six of which there was fiank evidence of “chronic 
iheumatic infectious arthritis” In these six cases various mesenchymal 
organs were attacked by the rheumatic infection, and aithritis, peritendinitis, 
burSitis. endocai ditis, pleuritis, iritis, subcutaneous nodules and changes in 
skin and nails developed He concluded that spondylarthritis ankylopoietica 
is a rheumatic sydiome belonging to tlie group of “chronic rheumatic in- 
fectious arthiitis” (i e , iheumatoid arthritis) But Osgood legarded anky- 
losing spondylitis as an entity separate ft om rheumatoid arthritis 

[Endence is acainuilating that ankylosing spondylitis is only one expression of 
rheumatoid arthritis, but tlie point will doubtless be raised by proponents of the other 
Mewpoiiit that many of the cases described by Edstrom were cases of rheumatoid 
artliiitis with spinal imolvement rattier than true cases of ankylosing spondylitis 
This ciiticism IS perhaps justified in the case of the patient witli subcutaneous nodules 
nliose condition was diagnosed as " spondylardiritis ankylopoietica in the prespondylitic 
stage” The demonstration of subcutaneous nodules in unequivocal examples of 
ank} losing spondylitis would go fai to settle the controversy — M ] 

Roentgeuogiams Roentgenographic features were carefully reviewed 
by Forestier and Robert, also by Oppenheimei w'ho has stressed the im- 
poitance of the apophyseal joints foi several years 

Oppenheinier described tlie appropriate tedinics for visualizing the joints — 90 
degree films in die cervical region, nearly 20 degrees in the thoracic region and 45 
degrees in tlie lumbar region Various developmental variations and anomalies were 
considered briefly and a detailed description of the changes seen in both rheumatoid 
and osteo-artliritis was presented He concluded that both rheumatoid and osteo- 
artliritis of apophyseal joints are distinct fiom " so-called arthritis of the spme ” whidi 
c o ns i g t*» essentially of exostoses at edges of vertebral bodies “The conception of 
arthritis, pertaining to lesions of diarthrodial joints, does not apply to the disc synchon- 
droses eidier clinically or anatomically, tlie reactions at the edges of the vertebral 
bodies are ostetUc but not arthiittc It is in the apophyseal joints that aithritis of the 
spine, a spondylartliritis, is localized ” 

[We agree — ^Ed] 

Ti eatment Roentgen therapy was recommended by Hare and Kimmel 
and by Hare Results were “striking” In the first series of 21 cases 
relief of pain was complete in 13, partial m three, absent m five Stiffness 
was relieved in 16 cases In the second report on 35 patients treated, 80 per 
cent were relieved of pain [These results are considerably better than those 
obtained by some, but compare well with tlie good results recently reported by Smytli, 
Freyberg and colleagues Ed ] Contrary to the opinion of some,®’ ' 

Tarsy considered chrysotherapy useful m rheumatoid spondjditis [data mcom- 
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plelc— Ed] But in such cases toxic heniaturia fiom chrysotherapy seenis 
more hkely to develop than in rheumatoid aithritis, according to Sherwood 
lesults of gold 111 ankylosing spondylitis are “ rarely good and the hematuria 
IS so frequent that I now use gold rarely in spondylitis and only with a 
urinary analysis preceding each dose ” 

[Sherwood used very small doses of gold salts — Ed ] 

OSTEO-ARTHRITIC (HyPERTROPHIc) SpONDYLITIS 

Few ai tides on spinal osteo-artliritis appeared A careful anatomic and 
pathologic study of cervical intervertebral disks of SO adult human cadavers 
was made by Horwitz Exostoses were present in 70 per cent of instances 
and corresponded dosely with the location of lesions in disks Horwitz 
briefly discussed differential diagnosis of pains m neck, shoulder and upper 
extremity 

[Unfoitunately m this as in many otliei such repot ts no con elation was made 
between dinical and pathologic findings — ^Ed] 

Headadie from arthritis of the cervical portion of the spinal column was 
described by Hartsock 

Ranking in frequency witli oculai and migraine headaclies, tins type of headadie 
invariably begins in the occiput and spreads upward and foiwaid into die temporal 
regions as it becomes more severe Of great diagnostic importance is the tenderness 
of the cervical muscle attadiment to the skull Headadies are periodical at first, last> 
ing three to four days, coming on eaily in the morning and having a tendency toward 
long sieges of constant pain which may become diionic A i elation exists between 
the headadie and exposure to draft, wetting of the haii or anytliing wliidi causes tense- 
ness of neck musdes Crepitus frequently accompanies the headache and is audible 
when die head is turned from side to side Tlie headadie occurs mostly in dderly 
(osteo-artlintic) peisons, roentgen evidence of cervical osteo-aithritis is usually fairly 
obvious A histoiy of arthritic pains especially in the low back, knees and shoulders 
tends to confirm the osteo-arthntic genesis of these occipital headaches Diagnosis 
IS important, it relieves tlie patient’s mind and obviates long and expensive seardi 
for anotlier possible cause Usual therapeutic measures were advised Local in- 
jections of procaine for spinal osteo-arthntis gave results satisfactory to Lipkin 

Gout and Gouty Arthritis 

Ph} sicians arc fortunately becoming more “ gout-conscious ” 

Those interested in the history of gout will enjoy a new punting 
of Sjdenham’s “Treatment of gout and dropsy” and HornieU’s fine note 
on the histor> of rheumatism and gout 

Incidence Goutj' arthritis made up 2 per cent of all cases seen in the 
Rackham Arthritis Research Unil,“" about 5 per cent of arthritic cases seen 
at the Clc\cl.ind Clinic,'*-^ and about 4 per cent of all cases at the Red Cross 
RhcuniatiMii Clinic, London 

Pacto}^ Govcniing Incidciuc 1 Heredity Contrarj’’ to British ex- 
perience, few American Mctinis of gout can trace the disease in their an- 
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toslois But the hcieditar}' facloi is an impoitaiit one, in some cases at 
least, as shovMi by recent studies demonstrating notable symptomless hypei- 
niiccmia in a significant percentage of male relatives of gouty patients 

Twentj -seven goiilj patients of Talbott had 136 blood relatives, none of whom had 
symptoms of gout Concentrations of serum uric acid of 75 per cent of the se relatives 
w ere normal (.less than 6 mg , average 4 6 mg ), of the rest elevated (6 1 to 10 8 mg , 
a\ erage 73), 83 pei cent of the relatives who had hyperuricemia were males , sub- 
scquentlj three had aaite gouty arthiitis Smytli and Freyberg studied 29 immediate 
relatives of two gouty persons In one family the father and three sons had proved 
gout, the fourth sibling (a daughtei ) had no attacks but had a high normal value for 
scrum uric acid In tlie second family the father had gout, two sons had symptomless 
hypeniiiccmia f79 and 84 mg per cent), anotliei son had a high normal (5 6 mg 
per cent) and a daughtei a normal, value for serum urates Thus of the eight males 
in these two families, 6ve had active gout, two had symptomless hyperuricemia 
[lan-al gout?— Ed], and one had a high normal concentration of serum uric acid, of 
die four females none had active gout, two may or may not have had larval gout 
(high normal values for uric acid) and two had average normal urate concentiations 

[Tlicse Intel csling studies conhrm diat of Jacobsen °] 

2 5c r The studies just mentioned indicate again that females, even in gouty 

families, are much less liable than males to have active gout Of the new cases of 
gout oiilj 3 5 to 7 4 per cent w’ere in females (three of 62 cases , three of 85 , 

tw'O of 27 Claiborne reported an interesting case of a 17 yeai old girl with 
pretophaceous gout of diiee years’ duration 

3 Age Ihe average age of Kinell and Haden’s patients was 50 years, their 
symptoms had lasted an average of seven years, in 60 per cent their first attadcs 
occurred between the ages of 33 and 50 yeai s Coomb’s patients were from six to 72 
>ears old at the time of initial attacks 

[Cases of provable goat in young children are very rare — ^Ed ] 

Cltmcal Data Patients with gout, currently reported, exhibited the 
classical features of gout, despite wluch a correct diagnosis had often been 
long deferred The first joint affected m the Cleveland cases®®* was the 
" first toe joint ” in 53 per cent, a “ foot ” m 17 per cent thus in 47 per cent 
the first toe was not affected and in 30 per cent the original attacks did not 
affect any part of the foot 

1 Piovocattvcs Among susceptible persons liver extract may provoke acute 
gouty arthritis Two sucli cases were reported A man with tophaceous gout and 
congenital hemolytic icterus developed acute gouty arthritis “ immediately following a 
liver injection ” A man with pernicious anemia was given, intramuscularly, Iivei 
extract on six successive days, a day or two later acute gouty arthritis developed*®* 
These attacks were thought to be related to increases of endogenous uric acid ac- 
companying “reticulocyte crises” these increases result from the destruction of 
erythrocytes in hemolytic jaundice and die augmented nudear material liberated during 
blood regeneration when normoblasts lose their nudei to become normocytes [One of 
us, W B , has been giving every two or three weeks injections of liver octract to two patients 
with gout and pernicious anemia , the injections do not seem to provoke gouty arthritis — ^Ed ] 
Severe hemorihages and transfusions have been cited as provocatives a man w'lth 
severe as a result of mdena for three days, received a transfusion , a few days 

later acute goufy arthritis developed*®* Surgical operations may provoke gout a 
woman with tophaceous gout and hemolytic icterus developed acute goutjr arthritis 
five days after splenectomy, but her son, with die same complaints, endured splenectomy 
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Without acute postopeiative gout^°® A boy with "eiythionodastic anemia” had an 
acute attack of gouty arthiitis three days aftei splenectomy®*® 

2 Tophi In one senes of cases tophi weie present m 23 per cent®®* 
Tophi are uncommon in women and children Tophaceous gout was seen 
in three women *’*• ®®* and in two boys 14 years old with blood dys- 
crasias ®*®’ *®* In one case tophi developed before tlie onset of joint symp- 
toms (Kinell and Haden) Authentic reports of endocardial or valvular 
tophi are extremely rare, of much interest, therefore, is the case of Bunini 
and McEwen of a urate tophus of the mitral valve cry^stals were removed 
from the concretion and microscopically identified as urates 

[Unfoitunately the gross specimen ^vas hxed m a solution whicli dissolved urates, 
hence in the sections, only circumscribed masses of amoiphous eosinophilic material 
were seen To prevent dissolution of urates suspected tissues should be fixed, not in 
tlie usual formalin-containing fixatives, but in absolute alcohol (de Galantha method, 
1935) Anothei mtracardiac tophus was seen by one of us (Hench and Darnall, 
1933)— Ed ] 

3 Reml Stones In one senes 11 per cent of the patients had renal 
colic (Kinell and Haden), in another 30 per cent (Coombs et al ) 

4 Umtsual Chnical Features The association of gout and blood dys- 
crasias is greater than possible by mere coincidence Deitrick noted three 
cases of congenital hemolytic icterus and gout , in one case no gouty attacks 
occurred for at least seven years after splenectomy A boy with tophaceous 
gout (at the age of 14 years) and ** chronic erythronoclastic anemia ” was 
studied m great detail by Lanibie The boy was frequently jaundiced but 
none of his relatives had hemolytic anemia 

[We cannot review adequately tins excellent, infotmative case lepoit Students 
of gout are urged to lead the oiiginal — ^Ed ] 

litcgidai Gout Tlnee cases of “ocular gout"®®*^ and one of “gout of the 
auditory apparatus” simulating Meniere’s disease**® were leported [We cannot ac- 
cept die interpretations given Two of die thiee patients with “ocular gout” weic 
females , all three had ill defined “ rheumatic pains ” and slight hyperuricemia , none 
had classical attadcs or tophi Tlie patient with Meniere’s disease had had two 
attacks of “gouty ardiiitis” but no attack associated with the vertigo No tophi 
weie present, no studies of concentiation of uiic acid were made, no colchicine 
lest was done — Ed ] 

Laboiaioty Data 1 Relation of Blood Unc Acid to Gout There is 
no “ unc acid ” in blood ; the substance is in the form of sodium biurate , 
hence we should speak of blood urates In 82 per cent of the cases of 

Kinell and Haden a blood level of 3 mg per cent or more wras found (the 
Morns-MacLcod technic w as used by wdiich 2 5 mg per cent is considered 
ihc upper limit of normal) But patients may have proved tophaceous gout 
w'lth noimal blood urates "•* There was a general but no absolute correla- 
tion lictwecn the degree of hjperuiicemia and the stage of the disease or 
<ittacks in the cases of Kinell and Haden A similar conclusion w'as made 
1)> Brpchner-Morlensen who published a 40 page monograph on the uiic 
atifl content in blood and urine in health and disease 



RIIEUarATISM AND ARTHRITIS 1065 

2 Scdimcntatton Rate Rates were ele\'ated in 85 pei cent of 62 cases and varied 
with the clinical activih of the disease 

3 Blood Counts "The luddy complexion of the gouty patient" is due to 
“plethoia" of the CIc\eI>ind cases eij'throcyte counts ivere more than 4,800,000 in 
50 per cent, nioic Uiaii 5,000,000 m 24 pci cent 

4 Roentgowgiams "Positive roentgen evidence of gout” was found in only 
31 per cent of the CIc\ eland cases Sudi evidence was seen in one case two months 
after onset of symptoms, but was still absent in certain cases in which symptoms had 
been present foi 25 to 30 jeais®-* 

5 Renal Function This was iinpaiied to some degiee in 18 of 22 cases studied 
b} Coombs and colleagues 

[These were not run of the mill cases of gout, but a select group of late cases as shown 
b\ the fact that of the 22 patients 17 had subcutaneous tophi, 12 had osseous tophi and seven 
had renal mate stones Hence the conclusions drawn from this study are applicable on^ 
to late progressne gout —Ed ] 

Etiology Gout is a “ disluibance of the solubility of uiic salts which 
111 extreme cases invohes then cijstalization in tissues”, normally “the 
proteins of blood protect the sodium biurate against agglomeration whicli 
would take place in the same concentiation in a physiological solution In 
gout the protective colloidal piopeity in the tissues is destroyed ” Such was 
the theory of Sedlacek w'ho isolated a "substance” from urine considered 
by him to be the cause of gout Accoiding to Teiray, “ Eveiyone knows 
that tlie acute attack is caused by the precipitation into the joint of 
111 1 C acid crj'stals ” 

[As a matter of f.ict nobody know’s this for certain, and many autlioiities have 
abandoned this concept of the attacks — Ed ] 

TieaUncnt There was no dispute as to the value of orthodox treat- 
ment for acute attacks (Bauer and Short, Hench) "No benefit has been 
derived from colchicine except in patients with gout and no patient with 
proved gout has failed to be greatly benefited by it ” " We have never 

seen colchicine fail to give relief ” “ Enough to give lelief should be pre- 
scribed even if that amount produces diarrhea There was no agreement, 
however, as to what constitutes a " diarrhea-dose ” of colchicine some said 
8 to 16 doses,*^ others ““ said 14 to 25 tablets, according to others 8 to 19 
(in each report the dose was gram % 2 o every one to two hours) [In our 
experience it is about 6 to i 8 (m one case, 24 ) %oo gram tablets given one every one 
to tivo hours— Ed] The value of “interval-treatment” was in dispute, 
several physiaans considered it definitely useful but work- 

ers®ii^»‘ at the Massachusetts General Hospital again disputed this idea 
They avoid cinchophen and rely on " a sensible diet ” whicIi merely excludes 
the concentrated purines Sedlacek treated gouty patients with parenteral 
injections of his “substance”, nothing daunted, he claimed “all kinds of 
arthiitis show improvement or healing on parenteial application of the 
substance ” 

[Difficult to beliew • — ^Ed ] 

Studies on Colchicine New'ei studies on tlie effect of coldiicine on the growtii 
of normal and malignant tissue cells haie not e'^plained its action in gout Tlie 
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toxicity of colchicine may be related to hepatic function Colchicine given to rats 
with acute hepatic damage oi within five days of partial hepatectomy caused serious, 
often fatal, reactions Similai doses were well tolerated when liveis had had time 
to regenerate Colchicine may or may not be detoxified in the liver but the diug 
should, perhaps, " be used with caution m treating patients wilii disease of the liver ” 
(Sclieifley and Higgins) 

Cmchophen T oxicity Four cases of cinchophen toxicity were reported , 
again none were in gouty patients An osteo-arthritic patient took cincho- 
phen, grains 15, daily for six days, urticaria and moderately severe (non- 
fatal) toxic hepatitis developed A man with pains in chest and shoulder 
took cmchophen (amount unknown) fatal toxic hepatitis ensued (Berry) 
A mother and her son took “ guaiacm ” capsules, Massengill (guaiacol ester 
of phenyl-cmchonimc acid) for colds The mother developed nonfatal toxic 
hepatitis and a duodenal ulcer ** pioduced possibly by the cinchophen ” 
[If so, It is the first human case on record — Ed] The son died of acute yellow 
atrophy (Mac Bryde) 

[We believe that cinchophen should never be given for any type of arthritis 
except gout, and then only when die gout cannot be controlled adequately by odiei 
measures Some of us do not use it even then — ^Ed ] 

Further studies on cinchophen ulcers in dogs and in chicks appeared 
425, 6GT, lor excretion of cinchophen in bile was studied 

Utic Actd Pioblem Further studies weie made with the uncase method for 
determining the “true uric acid” content of blood Bi^cliner-Moitensen's excel- 
lent monograph cannot be renewed adequately heie To him it seemed probable 
that between 90 and 95 pei cent of die unc acid which is filtered dirough glomeruli 
IS reabsorbed by tubules High fat diets seemed to increase the amount of resorbed 
urates to 99 per cent of that filtered [In other words high fat diets do not prevent 
glomerular excretion but enhance tubular resoiption of urates But the end result is the 
same , die urates do not pass into the bladder but reenter urctdating blood — ^Ed ] Cindio- 
phen and salyrgan depress tubulai reabsorption of urates, hence they mciease urate 
clearance of normal and gouty persons unless advanced renal insufficiency is present, 
according to Coombs and his colleagues These workers believe that cinchophen 
damages normally functioning cells of the tubules and prevents reabsorption of urates 
just as sahrgan damages tubular cells and prevents reabsorption of urates, sodium 
and chloride [This is theory, not fact— Ed] Colchicine appears to have no effect on 
the renal excretion of urates 


Psoriatic Arthritis 

No reference to psoriatic arthritis was made except a statement by 
Bauckus and Kw ak “ There is universal belief that arthritis may be a part 
of the psoriatic syndrome ’’ 

[WHiether psoriatic arihiitis is a separate entity or leprescnts rheumatoid arthritis 
with coincidental psoriasis remains in dispute Certain features presumably cliar- 
acienre psoriatic arthritis these are assmmctncal peripheral arthritis with frequent 
iiuoKcmcnt of terminal phalangeal joints of fingers and toes, psoriatic changes in 
adjacent nails, exacerbations and remissions of the joint manifestations “ reiisontihh 
tiLbronoii't ' w ith those in skin — E<1 ] 

Jiictdetui Xo new data on the incidence of psoriatic arthritis appeared Ap- 
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pioMUialclj 200 cases lia\e been lepoited* Psoriasis constitutes about 4 pei cent of 
atl skill afTcctions in Aiiici ica 

EUology Vaiious theories weie discussed Lernei found tliat 42 per cent 
of 1/2 patients with psoriasis gave a history of the disease in their immediate 
families 

Treatment The treatment of psoriasis leiiiams as controveisial as its etiology 
The \alue of local therapeutic agents was discussed®®'®*® Vi tamin D preparations 
were considered safe but unreliable b\ Clarke,“* useless and dangerous by Madden 
The latter obtained best lesults bj using a low fat diet, vitamin B» (1,000 international 
units dail\) and an exfoliating ointment Ascoibic acid, estrogenic substance, 
anterioi pituitarj extract, adrenal cortical extract, sulfanilamide, and bismuth salicylate 
were considered of no value but eight of 35 patients treated with liver extract and 
dilute hydrochloric acid lmpro^ed*'‘® 

Hiimophitac Ariiiritis 

Clinical, pathologic and roentgenogiapliic aspects of hemophilic aithiitis 
^\e^e reviewed (Caflfey and Schlesinger) Although aiticular changes de- 
^clop prior to adolescence in 89 per cent of cases of hemophilia and hem- 
arthrosis (Thomas, 1936), little attention has been given to accelerated 
epiphyseal matuiation associated with juvenile heniophihc arthritis 

Caffey and Schlesingei studied roentgenographically the joints of five children 
with recurrent hemophilic heinarthrosis Acederated maturation of tlie epiphyses was 
present at the knee and elbow in one case, at die elbow in a second, in a third case 
hypertrophy and fragmentation of die radial capiUilum were present, a fourth case 
showed marked increase in size of the epiphyses of the femur and tibia, and enlarge- 
ment of patella, a fifdi case exhibited coxa plana of the hip joint resembling Perthes’ 
disease Measurements of die effect of chronic hemardirosis on diaphyseal gp'owdi 
were not made, but overgrowdi of an extremity following hemorrhage into a knee has 
been reported Accelerated epiphyseal maturation was explained on the basis of 
chronic irritation and chronic hyperemia induced by repeated hemorrhage, but at- 
tempts to accelerate epiphyseal development experimentally by injecting heparinized 
blood into joints of growing rabbits weie unsuccessful Newer agents to lower 
coagulation time of patients wuth hemophilia were described ®®®' ®®^' 

Allergic Arthritis 

“The arthritis of seium sickness is the only type of arthritis that can be 
classified as anaphylactic or allergic in nature ” (Bauer and Short) The 
absence of a single article under the title " allergic arthritis ” in the American 
and English literature of 1940 rings a note of encouragement The term, 
like “metabolic arthritis,” is falling into disuse 

Metabolic Arthritis 

No articles undei this title appeared 

Endocrine Arthritis 

Thy I Old Dysfmichon and Chi owe Rheumatism Thyioid dysfunction 
has been blamed as a causative factor in arthritis Hoskins maintained 
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that a “ thyroid deficiency type ” of osteo-arthntis exists, and that the sub- 
sidence of joint symptoms is “ often miraculous ” when thyroid extract is 
administered 

[The author seemed ovei enthusiastic about several forms of therapy Muscle 
and joint pains occasionally accompany the thyrotoxic state and are frequent com- 
plaints in myxedema, but proof is still lacking tliat any thyioid abnormality can cause 
arthritis — Ed ] 

Menopausal RhenmaUsm The literature of 1940 contained no new 
data concerning this controversial subject which was thoroughly dis- 
cussed 111 a previous Review ® 

[Writers do not agree as to what constitutes the clinical or pathologic picture 
of so-called menopausal rheumatism The lole played by the climacteric as a pre- 
disposing, contributing oi causative factor in any of seveial forms of arthritis also 
lemains in debate Most American and Italian*®* rheumatologists aie leluctant to 
accept the term " menopausal arthritis ” — Ed ] 

Joints and Paiathyioid Glands No known type of arthritis is caused 
by disease of the parathyroid glands Skeletal and muscular pains espe- 
cially in back, legs and arms, subjective stiffness, muscular hypotoniciiy, 
weakness and fatigability are often present m cases of hyperparathyroid- 
ism Joint pains occasionally may predominate early in the disease but 
are not to be confused with arthntis An interesting, and if confirmed, 
important new concept of parathyroid function was presented by Helfet 
He considered that an accumulation of phosphate m the blood stimulates an 
increased secretion of parathyroid hormone He reduced the levels of 
serum calcium and plasma phosphorus by the oral administration of alumi- 
num acetate which diminishes the absorption of phosphates from intestines 
The clinical and roentgenographic improvement with such therapy in cases 
of generalized osteitis fibrosa cystica due to " secondary hyperparathyroid- 
ism ” was impressive 

[We have commented elsewhere herein on this repoil — Ed J 

Miscellaneous Types of Joint Disease 

A " Nezv, Oft-Reciurinq Disease of Joints” An oft-rccuri ing disease 
of joints apparently producing no residues uas desciibed by Hench 

Outstanding features nere multiple afebiile attacks of acute aithritis and peri- 
aithritis, sometimes also para-arthritis, mth pain, swelling, redness and disability, 
generally of only one, but sometime of more than one, small or large joint of adults 
of either sex Attacks appear suddenly, develop rapidly, generally last only a few 
hours or da>s and then disappear completely, only to recur at short or long ii- 
rcgularh spaced lnter^als Despite the tiansitoiy presence of an <icute oi subacute 
inflaminator} reaction m joint tissues and a (ibrinopurulent exudate in articulai 
caMt> in some cases, little or no significant functional, pathologic or roentgenographic 
icsiducs occurred c\en after >ears of disease and scoies or even hundreds of attacks 
Till rt\ -four ca^cs were summarized 

{ \ (It talk (1 rcpfirt will sf>oii appear — ^Ed 1 
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Phaimaccitiic Aithtalgia Fains in joints and bones occuned m a few 
cases in which arsenic, lodobismitol or maphaisen was being given Sucli 
pains may be pre^enled by liver therapy, accoiding to MacKee and 
Astrachan 

" Syiioritis^' An unusual form of transitory synovitis of the hip joint 
of childicn uas dcsciibcd (Rauch) 

Diagnosis was made by exclusion by ruling out all otlier forms of hip Hispa se, 
and In obseiving the patient for seveial years to see that tlie disease was not only 
benign but transitory, this is a form of “ obser\'ation hip ” A list of 40 conditions re- 
sembling transitory s\noMtis w-as given In the 37 cases described, the synovitis 
lasted for from seven to 60 da\s, an aveiage period of 32 days was needed foi 
recoierj Consen’ative tieatment ^vas advocated, especially rest m bed Follow-up 
pin Steal and roentgen examinations w’eie made at the end of one, six, and 12 months 
and j early thereafter for three 3 eais 

Ttniwis of Synovia and Joint Tissue The general characteristics, 
classification and differential diagnosis were reviewed by McCurdy 

1 Synovioma Clinical and pathologic features of sjmovial tumors 
were picscntcd and a synoMal tumoi of the foot was described by Black 
It was piesumabi}' benign and of bursal origin The relative rarity of 
benign tumors of this tjpe was emphasized The roentgenographic recog- 
nition of syno\ loma w'as discussed by Lew'is an unusual and striking 
1 oentgenographic appearance was observed m four cases 

"Near a joint, and sometimes involving a joint, is seen a rounded, sometimes 
rather lobulated, sharply defined soft tissue tumor mass No differential diagnosis 
ma 3 be made on sucli a mass in itself, but when m the mass is found a scattered and 
irregular deposit of amorphous /fine, we have learned that a provisional diagnosis of 
sjmovioma is justified ” No odier condition simulates diis Calcifications m angiomas 
are orderly and are in die characteristic form of phleboliths Exostoses and osteochon- 
dromas are moie extensively calcified and have the orderly pattern of bone through- 
out, except in then cartilaginous caps where the deposit of lime may be irregular 

2 Synovial Giannlonia Spontaneous hemarthrosis attiibutable to syn- 
ovial granuloma was reported (Stack) 

3 Chondioma Fifty-six loose bodies (chondromatoses) w^ere removed 
from a shoulder joint 

Pulnionaiy Ostco-Arthi opafhy Pulmonary osteo-arthropathy may be 
the first symptom of an intrathoracic tumor In two of seven cases reported 
by Van Hazel symptoms disappeared abruptly following removal of the 
tumors In some cases the condition simulated arthritis 

[In discussion it was noted that no single explanation was adequate for die 
occurrence of dub fingers in all the different conditions m which it is found Tlie 
condition has never been reproduced experimentally — Ed ] 

Cnfts Elastica Ehlets-Danlos Syndionic Three typical cases were le- 
poited, showing hyperelasticity of skin, over-extensibility of joints and 
fiagahty of skin and blood vessels 



1070 HENCH, BAUER, BOLAND, DAWSON, FREYBERG, HOLBROOK, ET AL 

Osteochondritis Dissecans Cases involving unusual locations were re- 
ported • two typical cases of a hip,®**® one involved a metatarsal head,®^ and 
three cases involving respectively the elbow, ankle and metatarsal phalangeal 
joints The etiology, pathology, clinical picture, roentgenologic findings, 
diagnosis and treatment were reviewed 

Changes in Joints from Intel lupted Articular Ciiculation 1 In Cais- 
son Disease An interesting paper dealing with the skeletal manifestations 
of caisson disease was contributed b}* Coley and Moore 

Attention was called to caisson disease as a possible cause of bone and joint pains 
which may be discovered later to be due to “ silent " areas of aseptic necrosis Long 
bones are favored sites for symptoms; 70 per cent of symptoms occur in lower 
extremities, chiefly knees German audiors desciibed 11 cases, in all of which lesions 
involving a large joint were present a hip was affected 12 times, a shoulder once 
In all cases, except two the arthritis was monarticular The pathologic reaction 
results fiom nutritional interference either from diiect embolism in a main nutrient 
vessel or from pressure on tlie vessel wall by bubbles oi by botli of these means 
A deforming osteo-arthritis ensues as a result of absorption, collapse, and formation 
of new bone m or near tlie epiphysis Caisson disease may be recognized in roent- 
genograms by multiple distiibution of infarcts m the medullary bone, changes in 
cortex are rare The piocess may be explained on the basis of vasculai insufficiency 
and nutritional disturbance Two cases were reported 

Another case of caisson disease was reported (Goidon and Heacock) A 
tunnel workei fractured both tibiae He was lemoved to a hospital too hastily to 
permit adequate decompiession Roentgenograms revealed gas in synovial sacs of 
both knees Later the gas was absoibed and tlieie was no peimanent articular injury 

2 Fiom Inj lines Interruption of circulation to joints may result 
from injuiy, subsequent changes simulate those wdiich may occur in caisson 
disease Phemister has amplified studies noted in our last Review Frac- 
tiiies bordering on joints in certain locations (especially neck of femur, 
carpal navicular bone and condyles of humerus) may result in extensive 
severance of connections and aseptic necrosis of the bone of the articular 
fragment There is piedisposition to nonunion by displacement and by 
interference with callus formation from the articular fragment Articular 
cartilage undergoes nutritional disturbances which contiibute to the later de- 
velopment of “aithritis defoimans” [i e , osteoarthritis] and osteocartilagi- 
nous loose bodies If the fracture unites but later functional stress and 
strain are too great, the bone collapses and the joint becomes deformed 

Pelvic Aithropathy of Picgiiancy Young"®’ amplified his pieMous re- 
port’ on this condition which affected 0 75 per cent of 4512 pregnant 
women The degrees of relaxation of pehic (sacro-iliac and pubic) joints 
which noimally occur during pregnancy are meager and sjmptomless but in 
the cases studied the} w'ere excessne and produced pain and tenderness in 
the puhn. and sacro-ihac regions which appeared usually about the sixth or 
•'cveiuh month of iiregnancy, soinetimcs earlier In most cases of such 
pehic arthropath} sacro-iliac joints were affected without pubic abnormality 
Treatment for mild cases was use of corset and rest, for se\ere cases com- 
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pictc iCht HI bed, foi those with peisistent sacio-iliac backache forcible 
manipulation (Bankait method, 1932) was best and gave complete relief 
to 6S pel cent of 25 patients so ticated 

Diskascs of Bursae 

Gcucial Cowiiiciil The gcnetal problem of bursitis was discussed by 
Stimson Etiology is usually trauma, infection or "toxins” Therapeutic 
aspiration, slab drainage and incision weie condemned, injection of scleros- 
ing fluids uas discouraged Conscrxative tieatment with rubber sponge 
picssurc dicssings iias lecoinmcnded Complete excision was performed 
when consci^'ative treatment failed In cases of olecranon and prepatellar 
bursitis and of inflammation m adventitious bursae Sarma obtained good 
results by injecting quinine uretliane and a 5 per cent solution of sodium 
inorrhuate Excision w’as perfoimed for recurrences which were rare 

Spccwl Types of BiusiUs Historical aspects of “miner’s elbow ” were 
presented, wntli old (1842) descriptions of olecranon bursitis*^® Salsbury 
discussed the anatomy of the ulnar bursa, in most cases a normal communi- 
cation exists bct\\ cen the bursa and the digital sheath of the fifth finger 

H}oid bursitis w'as described as a new disease entity Nelson observed 
31 cases, mostl) in w'omen, etiology was probably infection of nose, throat 
or teeth Symptoms included soieness of throat on swallowing or talking, 
and tenderness at the tubeicle of the greater cornua of the hyoid bone 
Salicj'lates gave relief 

Cases of tuberculous bursitis about the femoral troclianter were re- 
ported Stimson discussed olecianon, radiohumeral, iliopectineal, ischial, 
gluteal, prepatellar and infrapatellar bursitis and problems of bursae of the 
hamstrings, ankle and foot 

Diseases About the Shoulder Joint the Painful Shoulder 

General Comment Common lesions producing "painful shoulder” 
were discussed Many of them aie due, not to " wear and tear ” but 

to “ tear and wear,” according to Boswortli who noted, at operation, lesions 
in the following incidence tendon lesions 24 cases, bursal lesion three cases, 
exostosis two cases The tendon lesions included laceration or avulsion of 
one or more short rotator tendons in 17 cases, complete avulsion of the short 
rotator cuff in four, calcification or ossification of supraspinatus tendon in 
two, separation of the supraspinatus and infraspinatus muscles and tendons 
in one case Diagiams of all these lesions were published ®® According to 
others the commonest cause of painful shoulders is bursitis In the 

104 cases of Patterson and Patterson the following diagnoses were made 
bursitis in 70 cases (with calcification in bursa or tendon in 55, without cal- 
cification in IS cases) , periarticular inflammation in IS, sprain or subluxation 
in eight, arthiitis in six, ruptuie of supraspinatus tendon m three, congenital 
deformity in two In 53 per cent of Wilson’s cases lesions of the sub- 
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acromial bursa were responsible for symptoms , m others they were due to 
lesions of bones, shoulder or acromioclavicular joint, muscles, tendons and 
vessels The chief designation used by Solomon was “periarthritis,” the 
result of adhesions and cicatricial formation subsequent to subdeltoid or 
subacromial bursitis Myocardial infarction was the cause of pain in the 
shoulder m 17 of 133 cases (Einstene and Kinell) 

[Obviously many different lesions are lesponsible foi pains in the shouldei It 
would appear that physicians tend to lump their cases of “ painful shoulders ” under 
a favorite diagnosis, wheieas suigeons, having explot ed the lesions, make more varied 
and specific diagnoses But from suigical reports the lelative incidence of these 
lesions cannot be determined finally because die patients operated on are hkdy to 
have the more serious lesions, luptures, avulsions, etc — ^Ed] 

Subdeltoid oi Subaci omtal BiustUs Current writers shared the opin- 
ions of previous workers ’ that inflammation of these bursa rarely occurs 
primarily but almost always as a result of lesions in contiguous tissues, the 
floor of the bursa, the supraspmatus tendon or the musculotendinous cuff 
made up of the tendons of the supraspmatus and infraspinatus and teres 
minor muscles In these tissues attritional changes often occur, with or with- 
out deposition of calcium salts, m the middle-aged The pathogenesis of the 
lesions was again described Many calcified bursae 

are symptomless, m three cases such sjmptomless bursae were blamed for 
pains latei proved to be due to pulmonary apical neoplasms Calcifying 
tendinitis about the shouldei has its counlerpait m lesions about other joints 
such as elbows and knees 

Ticatmeiit For cases of “acute bursitis” oi “acute calcareous tendi- 
nitis ” most physicians recommended the injection of procaine hydrochloride 
into the affected tissues, aspiration of exudate or calcium containing ma- 
terial, and multiple needling of the buisa under local or general anesthesia 
117, . 02 , 378,400, 110 , 004 jg Hiultiple ncedling, relieving tension m inflamed 

parts and not the anesthetic agent or the aspiration which is responsible for 
relief Most physicians used the “ two needle technic ” Only one 
shoulder should be treated at a time , the procedure is best done m hospital 
Injection and needling arc not so useful m chionic cases. Others pre- 
ferred rcmo\al of acutely inflamed bursal tissue and evacuation of calcium 
material surgically rather than by “ blind needling ” 

Foi less acute cases oi for those patients who will not permit needling 
and iirigation, rest m abduction, and physical therapy (diathermy) were ad- 
Mscd®’* Wilson considered diathermy useful in some cases, use- 

less in others Solomon and Weeks regarded diathermy as contraindicated 
in acute cases heat niciely increases congestion and tension, cold applica- 
tions foi the first 48 houis were prefcried In chronic cases especially of 
contractures due to capsulai adhesions, relief is often provided by conserva- 
tive measures plusical therapy and “ ti action-suspension Roent- 

t;cn llierap\ w.us considcied useful by some®”' in 16 of 22 cases of bur- 
sitis, ^\^^h oi without calcification in winch this treatment was used, com- 



Kill UMAIlSAr AND ARllJRinS 


1073 


plete iclief was obtained [Two of us, R H F and J A K , have seldom found 
locutgcu thc^ap^ valuid)lc in such c«iscs— Ed] Foi chionic cases in whicli 
motion IS limited In “ matin e adhesions” manipulation under anestliesia 
nas considered dangerous by some,*“® valuable by otheis who de- 

scribed then technic and supplemented manipulation by traction in abduction 
and the use of an exerciser Foi luptuied tendons surgical repair is re- 
quiied'**’®. a new technic iias desci ibed 

Disn\si:s or AfuscLEs and Fibrous Tissue 

Diseases of AfuKtlc^ Caused by Tiauma 1 MyosiUs Ossificans 
Twcnty-filc cases iieie repoited among athletes (Thorndike) The dis- 
ease begins as an inflammatoiy piocess with tumor, doloi and calor Treat- 
ment recommended Mas lest, the immediate use of cold, and a compression 
bandage to conti ol hcmoi rhage. later the use of heat to absorb the hematoma 
Massage oi exeiciscs should be aioided In 36 pei cent the ossification was 
entirely absorbed Operation is only required ( 12 to 24 months after in- 
juiy) if joint motion is impaired [The oiigin of the term “charlqr- 
horsc” M’as given bv Thorndike ] Shipley described two cases of ossifying 
hematoma eironcously considered sarcoma 

Ftbroufts A common cause of disability among soldieis of the British 
Expeditionaiy Foicc (1940) was Bbiositis (Copeman) The clinical, lab- 
oratory and supposed pathologic featuies of fibrositis were described m the 
usual manner *''®' *’“' **“ Fibrositis ivas again sepaiated into primary and 
secondarj types Slocumb outlined the clinical and laboratory differen- 
tiation between primaij' peiiaiticular fibrositis and early iheumatoid arthri- 
tis The ameliorating effect of jaundice on primary fibiositis was discussed 
furtlier Fibrositis of ligaments and muscles of back may simulate vis- 
ceral diseases, such as chionic cholecystitis, appendiatis, duodenal ulcer, etc, 
according to Harman and Young But many cases of so-called fibrositis are 
really cases of " psycliogenic rheumatism ” (McGregoi ) 

[It IS unfortunate that sucli a common, oi commonly discussed, condition as 
fibrositis has not been the subject of more original work As we have stated before, 
tliere is piobably more copy-work in the discussions on fibiositis than in those of any 
otlier " rheumatic disease " One current writer who appended no leferences to his 
paper, borrowed with little change large sections from die writings of others oudined 
in lecent Reviews — Ed ] 

1 Etiology, Pathology No new data were presented 

2 Tieatment of Piimaiy Fibiositis This remains as outlined in recent 

Reviews Recommended were removal of infected foci, correction of pos- 
tural defects, avoidance of mental and physical exhaustion, and various 
forms of physical therapy “rest, w'armth, purgation, sweating and mas- 
sage ” ®'” Massage over tendei spots “ to break up the fibrous 

nodules ” was again recommended as the most important single remedy”®' 

230, 311 If fhjs (Joes not give relief, tlie painful spots or tender fibrous 
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nodules should be needled with 1 to 5 c c of 0 5 per cent procaine hydro- 
chloride or with 5 to 30 c c sterile 2 per cent procaine The use of 
histamine by iontophoresis or by injections was again recommended 
Of 30 fibrositic patients given histamine by cataphoresis by Khng 61 per cent 
were “ cured,” 39 per cent were benefited Only two of 13 fibrositic patients 
given injections of bee venom were improved In cases of old fibrositis 
of back muscles manipulation was recommended To prevent exacer- 

bations of fibrositis patients should try to avoid respiratory infections, chill- 
ing, dampness and fatigue 

Deimafomyosths Primary Polymyositis Chief anatomic features of 
this rare disease are nonsuppurative inflammation and degeneration of many 
muscles or even of the entire skeletal musculature Articular symptoms may 
also occur Among 40 cases of dermatomyositis O’Leary and Waisman 
noted “ arthritis ” (not defined) m two, transient arthralgia m four 
Swollen joints and flexion contractures were present in two of the five cases 
of Kinney and Maher Study of earhest muscle lesions indicated that the 
primary reaction may be manifested by the sarcoplasm rather than by inter- 
stitial cellular infiltration 

Infection or other disease commonly preceded the onset of the disease in tlie cases 
of O’Leary and Waisman Piesent were varied skin lesions, muscle pain and weak- 
ness, vasomotor abnormalities, joint contractures, edema, increased creatinuna and 
low grade fever In severe cases death may result, usually from respiratory oi caidiac 
involvement When the disease is less acute, it may subside, and partial recovery may 
occur, usually, however, with sequelae Of 38 patients on whom followup studies were 
made, 19 died within four mondis to six years Other cases were reported 
510,800 English autliors aftei patliologic study of skin and muscles stated 

their belief that the undei lying pathology m dermatomyositis is identical to that of 
generalized scleroderma they merely present different aspects of the same disease 
Dennatomyositis must be distinguished from generalized sderoderma, trichinosis, dis- 
seminated lupus crytlicmatosus, arthritis, Addison's disease, and periarteritis nodosa 
Keil discussed the differentiation of deimatomyositis from disseminated lupus 

Treatment is empiric and difficult to evaluate Fever therapy combined 
with oxygen inhalation uas considered ” decidedly of value” in some 
cases One hundred grams of wheat germ oil daily were said to be 
beneficial ■*“ 

Tiichinosi^ A rapidly fatal case of trichinosis with myocardial in- 
% oh emtnl was mistaken for rheumatic fever ’’’“® High frequency radiation 
(4 75 megacycles) markedly retards the development of larvae of TuchtncUa 
spirah^’"* 

Psychoficin otic Rheumatism Se^e^al cases of psychoneurotic (muscu- 
lar) rheumatism were described b> McGregor who explained the pains 
ticcurnng m these patients as a symbol of the individual’s cramped existence 
( mental strain and emotional disturbance) " Rheumatism without struc- 
tural change is ncarh ahvajs psychogenic” Psychotherapy was often siic- 
sdssful 
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11 11 niosl of the cases dcsciibed bj McGiegoi as well as tliose discussed by Halli- 
d.i) a diagnosis of “ fibrositis ” had been made previously Students of rheumatism 
^\ould do uell to sludj these case leports so th.it the diagnosis of fibiositis be not so 
indiscriminately made — ^Ed ] 

Miscellaneous Myopalhtcs Advances in the treatment of the myopathies were 
discussed (Alilhorat) Mjasthciiia giavis is said to be benefited by prostigmme, 
cphcdiinc, guanidine, .and amino-acetic acid Progressive muscular dystrophy oc- 
curring in later life may be helped by ammo-acetic acid Quinine is effective in myo- 
tonia congenita and m the muscle rigidity of paialysis agitans Potassium diloride 
IS a <ipccific foi f.imilial periodic paralysis 

Miscellaneous Conditions 

Penatlciihs Nodosa Clinical features in the 395 leported cases were 
suminarizcd by Boyd 280 patients were males, 108 females, the sex of 
scNen was not stated Rheumatic fc\er often antedated the periarteritis 
\\hich suggests with other data, a connection between the two diseases 
There was a tendency for aiticular and neuiomyositic synnptoms to appear 
early, often as the fiist or .second symptom to appear Exclusive of “ arth- 
ralgias,” ncui omuscular symptoms affected 129 of the 395 patients Large 
joints such as knees, elbows, w lists oi “all joints” may be involved The 
combination of arthritis, cutaneous lesions and gangrene has occurred 
Articulai symptoms generally fade into the background as the syndrome 
progresses Of 29 new cases leported in 1940, muscle pains were present 
111 all, joint pains and disability m 13, articulai sw^elling in only four For 
diagnosis muscle biopsy should be done, but a negative result does not ex- 
clude the disease 

Clinical manifestations aie protean and bizaire as a lesult of widespiead vascular 
involvement, common symptoms are fever, nephritis, weakness, tachycardia, loss of 
weight, hematuria, polyneuritis, gastrointestinal symptoms, anemia, leukocytosis and 
eosinophilia Astlima may be a chief symptom in one such case pain- 

ful sivelling of both ankles was an eaily symptom®^® “An eosinophilia, espeaally 
widi a leukocytosis, in the presence of a rather bizarie sjrmptomatology that does not 
sfpm to fit any syndrome should strongly suggest penarteritis nodosa in one case the 
cosmoplules increased to 68 per cent of the leukocytes,*®® but eosinophilia only occurs 
in about 12 per cent of cases After onset of symptoms patients live an average of 
only 11 months ®®® But die disease is not always fatal four of Grant’s seven pabents 
were living after one to tliree years’ obseivation A few otlier cases, not ated here, 
were reported 

Disseminated Lupus Erythematosus An interesting symposium on tins 
condition appeared *** Symptoms in 154 cases at the Mayo 

Clinic were analyzed Arthralgia oi arthritis was present in 20 per cent of 
80 chronic cases, 57 per cent of 44 subacute cases, 63 per cent of 30 acute 
cases"® Indeed the initial pictuie in this disease may be one of febrile 
poljrarthritis easily mistakable for rheumatic fevei Two such cases were 
reported with necropsy data”'"® Joints w'eie painful and swollen in six 
(40 per cent) of 15 new cases reported in 1940 Chief features of the 
disease are the skin lesions, sensitivity to light, articular symptoms, fever, 
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anemia, leukopenia (less than 4,500 leukocytes per cubic millimetei) and 
renal irritation 

The articular symptoms are rarely diagnosed properly unless skin lesions 
are present and recognized But joint symptoms often precede the skin 
lesions by 1 5 months to five years as they did in eight of Slocumb's 10 cases 
The former resembled those of fibrositis, rheumatic fever, subacute or 
chronic rheumatoid arthritis, m one case actual destructive arthritis oc- 
curred 

[It IS difficult to make a coirect diagnosis from these articular and muscular symp- 
toms if tlie skin lesion is not yet piesent But a presumptive diagnosis of disseminated 
lupus erythematosus sometimes can be made in cases of “ fibrositis,” in which elevation 
of tlie sedimentation rate and leukopenia with or without renal iriitation aie present, 
or in cases of atypical “rheumatic fever” whidi is uniesponsive to salicylates and is 
associated widi leukopenia instead of the usual leukocytosis of rheumatic fever In 
our experience such a tentative diagnosis has been confirmed in seveial cases by tlie 
subsequent appearance of die typical skin lesions It is important to make such a 
diagnosis, for cases have been noted in which marked, even fatal, exacerbations have 
been precipitated by fevei therapy, chrysotheiapy, heliodierapy, etc for supposed 
ihcumatoid arthritis or iheumatic fever — ^Ed] 

The pathology of skin (specific), renal and other lesions (nonspecific) 
was described A case of acute arthritis, associated with myo- 

carditis, resembling acute lupus erythematosus was reported 

Tieatment Chrysotlierapy gave "very gratifying” results m chronic 
discoid lupus erythematosus Sulfanilamide was recommended by some,®®’ 
■soa, 007 jj. increases some patients’ sensitivity to light, O’Leary did 

not use it Other remedies were discussed 

Ltbman-Sacks Syndiome In 1924 Libman and Sacks described what 
they regarded as a distinct syndrome pleurisy with effusion, polyarthritis, 
leukopenia, especially a charactei istic mural and valvular atypical verrucous 
endocarditis ; two of their four patients had lupus erythematosus Bunim’s 
patient with disseminated lupus demonstrated this endocardial lesion In 
eight of 23 hearts from patients with typical acute lupus erythematosus 
Gross found endocardial lesions similar to those in the cases of Libman and 
Sacks Hence he concluded that the two conditions are closely related if 
not identical 

Other Studies on Joints and Related Tissues 

Articular Rocntgenogi aphy In 70 per cent of noimal peisons menisci 
of the knee can be demonstrated by roentgenograms made w'lth the knee in 
a position of forced adduction (E\ans) 

[1 lie method is applicable onlj to patients w ithout joini eilusions The “ abnor- 
mal " case reported is not com incing — Ed ] 

Artiadai Physiology, Kchkian discussed the various components of 
joints and how they react to disease Bow’ie attempted to suinmai ize pres- 
ent knowledge of the physiology of articular tissues 

[ll'e report was iiresented without sufficient coordination or critical evaluation 
MfK* rn the etatvineiits are correct, but no differentiation was. made between well 
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founded conclusions and tliosc Iiased on little evidence, as, foi instance, the discussion 
of the piotcctnc action of s\novial fluid — ^Ed ] 

From a study of synovial fluid aspirated at death fiom 29 normal hu- 
man knee joints, Coggcshall, Wanen and Bauer determined the cytology 
of iioiinal sjnoMal fluid The aveiage cell count was 63 cells per cubic 
imllimeter The percentage and absolute numbei of cell types were 63 
pel cent, oi 41 7 niononucleai phagocj^tes, 246 pei cent or 14 7 lymphocytes, 
(i 5 per cent oi 3 3 polynioiphonuclear leukocytes, 4 3 per cent or 2 5 synovial 
cells and 2 2 pei cent or 0 8 unidentified cells Normal human synovial fimd 
is a dial\sate of blood plasma containing albumin, globulin and muan*” 
The pieseiicc of mucin distinguishes synovial fluid and similar connective 
tissue fluids fiom other body fluids tliat are dialysates of plasma 

Further studies on the permeabilit}' of normal and inflamed synovial membranes 
were reported Engel observed that all but five of 18 acid dyes entered the normal 
articular cavities of rabbits and cats following intravenous or intramuscular injection, 
whereas 10 aikdine dyes did not Similar diffeiences were observed in spinal a nd 
peritoneal fluids He concluded that alkaline dyes are lipoid soluble and therefore 
enter cells and are retained by them, ne\er getting to the synovial barrier Methyl 
orange (an acid dje tliat does not enter joints) is likewise hpoid soluble 

{The differences reported were striking However, the inconsistencies in the case of 
the 5 acid dyes arc hard to explain Furthermore these results contradict fliose of Tam 
(1935) who found that Id of 26 alkaline dyes did enter jomts The results of the experi- 
ments with prontosil did not corroborate what one of us, W B, observed in inflamed human 
joints Engel's interesting findings require confirmation and extension— Ed ] 

llie absorption of uroselectan and potassium iodide from joints ^vas found by 
Adkins and Davies to be radiogiaphically complete m two hours Absorption wras not 
influenced by (1) motion or immobilization, (2) fluoride poisoning of the synovial 
menibiane, (3) ^'ing of lymphatics Hence it w'as concluded that "true" solutions 
are removed fiom joints by diffusion to the blood stream, probably a predominantly 
physical process The mechanism of removal of other substances from the subsynovi^ 
tissues varied with the size of the partide Adkins and Davies believe tliat small 
colloidal particles are removed from jointe like “tiue" solutions, but more slowly 
When particles are more than a certain size, probably in the neighborhood of tlie size 
of die globulin molecule, removal by both blood capiUanes and lymphatics ceases with 
the exception of the small quantities which enter the lymphatics Larger particles, 100 
microns or more, have no route of direct egress from subsynovial tissues Shmkawa 
studied die time necessary for uranin (sodium fluoresan) to appear in urine after 
its injection into normal and experimentally inflamed joints Its absorption from 
joints mildly inflamed widi terepine oil was increased initially, after eight hours it 
W'as deci eased below normal and absorption returned to normal in three weeks 
Similar decreased absorption rates were noted in arthntides experimentally produced 
with staphylococci, Escherichia cob and Bactlhis pyocyanetts (PseiidoMoiias aeru- 
ginosa) and in the case of intra-articular transplantation of a sarcoma 

King demonstrated that tissue cells of ganglia and cysts of raemsci contain droplets 
of mucinoid mateiial, which resemble the effects of cellular activity more dosdy than 
those of protoplasmic disintegration The hypertrophied and extremdy complex 
Golgi appaiatus of these cells supports the view that the observed cytologic changes 
are d ue to cellular activity (secretion) rather than retrogression King regarded 
ganglia and igrsts of menisa as abnormal "joint spaces ’’ 

[The author’s illustrations bear out his statements This important work should be 
extended — ^Ed] 
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Furtlier studies by Hills and Lutwak-Mann on the metabolism of aiticulai caitildge 
confiim the previously repotted expeiiments of ByAvateis® 

The Silbei bergs continued their studies on the growtli of bone and cartdage, 
reporting on the effects of prolonged injections of bovine anteiior pituitary extracts, 
undemutrition, and the combination of tliyroidectomy and the administiation of 
anterior pituitaiy extiacts (bovine) 

Expel imental Infectious Aithiitts Further work on the spontaneous 
polyarthritis of rats caused by pleuropneumonia-like organisms was re- 
ported by Collier and Staverman 

Tliey attempted to pioduce experimental artliiitis in white lats by injecting 
synovial fluid, pericardial fluid and blood obtained fiom a patient with rheumatic 
fever Long periods of incubation often ensued befoie artliritis finally developed 
When It did, it was considered eiqierimental, not spontaneous They concluded that 
“ an endogenous oi igin of the disease in die inoculated rats seems unlikely since white 
rats have not hitherto shown such dianges ” 

[The authors apparently do not realize tliat "noimal” white rats are frequently in- 
fected with pleuropncumonia-like orgamsms Therefore much significance cannot be at- 
tached to arthritis "induced” in rats by injecting body fluids from patients with rheumatic 
fever The arthritis in the rats was probably spontaneous, not expei imental — ^Ed ] 

An excellent account of the naturally occuinng and experimentally pro- 
duced polyarthritis of swine due to an erysipelothrix organism was pre- 
sented by Collins and Goldie who pointed out its many clinical, loentgenologic 
and pathologic similarities to human rheumatoid aithritis 

Extensive pathologic and bactciiologic studies weie made by Collins and Goldie 
oil nine swine which had natural chionic proliferative polyarthiitis of swine due to 
swine ciysipelas The disease was lepioduced experimentally m otliei swine by intra- 
venous, but not subcutaneous, nijeetions of Eiysipclothux thttstopaflitae Many 
grossly arthritic joints were sterile A state of hypersensitivity was not essential for 
the production of arthritis Specific agglutinins weie not always found in high titei 
Comparisons were made between the swine arthritis and human chionic aitliiitis The 
experiments suggested that aiticular inflammation may continue aftei infecting 
organisms disappear Such a behavior of joint tissues may leconcile the dironiaty 
of liuman rheumatoid arthritis uith the sterility of joints Perhaps rheumatoid 
artliritis results from the localization of bacteria in joints after a tiansient bacteremia, 
and these bacteria start tissue icactions which continue dironically even after tlie 
infecting germs are destrojed Sciologic tests on humans seemed to indicate that 
human rliiiiinatoid arthritis is not caused by the infection of swine erysipelas 

An acute septic polyarthritis resulted in 45 of 51 albino rats when 
Kolhbard injected Group A hemolytic streptococci isolated from a case of 
human septicemia 

[llie author bclic\cd this to be the first account of hemoljtic streptococcal 
arthritis in rat*: — Ed 1 

Experimcnlallj produced infectious arthritis was treated Mith sarious cliemo- 
therapcuin. aemis, Heilman icportcd that a single injection of gold sodium tliiomalate 
tnnochrjMnc) protected mice against fatal doses of StrcptobaciUm viomlifonms 
vhircas neatrsphcnaimnc and sulfapjridinc were ineffective. It was proved that 
god «!aUs can prociit artlintis from licmolstic streptococci,*®* also that from plcuro- 
P'TCii'iifi iia-fd e orgniiicMis m rat^ Salim and Warren obtainctl similar results with 
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two insoluble gold conipouiuls (calcium aurotliioglycolale and calcium aurothiomalate) 
in CNpcrimcnl.d .utluilis m mice caused by a plcuro-pneumonia-Iike organism 

Paleopathology Sliidcnts of i Iieumatism will be interested in Hor- 
nicll’s notes on the histoi}' of rheumatism and gout 

Physiology of Muscles To gn c hypertonic saline solution intravenously 
!«! the only method which ivill inciease the tempeiature of both skin and 
muscles, according to Fricdlander and his colleagues Blood flow m muscles 
of extremities is not directlj conti oiled by the sympathetic nervous system 
Imcsiigalors can no longer conclude that increased circulation in skin is 
accompanied by an increased circulation m muscle 

[This paper would ha\e been of moic importance had not the subjects all had 
jtcriphcral Aascular disease A few' patients had unilateral vascular disease, hut the 
reader is gi\cii no clue as to their identity' — ^Ed ] 

Rheumatism and the War 

Biiiish E.\pcncnccs The incidence of rheumatic diseases m peace time 
has been fairly high in the British army and even higher in the avil popula- 
tion Copeman and Hordei considered it extremely unlikely that the 
incidence of rheumatic diseases among British soldiers and avilians would 
be lowered in w'ar time Indeed under the latter circumstances which in- 
cvitabl}' imolve an increase m exposure, nutiitional deficiencies and other 
factors, the incidence would be expected to rise Copeman [who as major 
w'as in charge of a rheumatism center m France witli the British Expeditionary 
Forces in 1940 — Ed] reported tliat during the first 4 months of the present 
W'ar “ rheumatic cases ” comprised IS per cent of the total admissions, 26 
per cent of all medical admissions, to No 3 General Hospital Similar 
figures w'cre reported from No 2 General Hospital Of the first 100 cases 
studied 15 per cent w'ere of rheumatic fever, 6 per cent were of rheumatoid 
arthiitis, 9 per cent were of osteo-arthritis (generally traumatic), 70 per 
cent were of fibrositis The average age of the patients was 29 6 years “ If 
these figures be taken as representing a fair picture of the incidence of 'rheu- 
matism ’ in the B E F , it follows that there will be at any time 12 to 15 per 
cent of such cases in every hospital although this may show some seasonal 
variation ” The great problem will be to secure adequate treatment for all 
these patients, most of whom should thereby be capable of being returned to 
duty 

Rheumatologists in the Wai Only recently has the medical profession 
in Great Britain studied the problems of rheumatism closely, hence the num- 
ber of practitioners interested therein is small It was Horder’s belief that 
in tlie army their skill should be concentrated so far as possible on the 
management of rheumatic diseases, that their energies could be best 
conserved by the establishment of special military and nonmilitary rheu- 
matism centers, from which some could go out as traveling consultants, that 
these rheumatologists would be best qualified to carry on needed researches, 
weed out malingerers in the military services and give authoritative opinions 
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regarding the fitness of recruits suspected of having, or being liable to, the 
rheumatic diseases Horder further recommended that the British army, 
navy and air force should each have rheumatism units attached to then- 
training centers and hospitals These views were shared by the writer of an 
editorial^*® who stressed die superior qualifications of the rheumatologist 
in diagnosing and treating the confusmg diseases of muscles and joints he 
best knows the value of this and tiiat lemedy "The most useful con- 
tribution rheumatologists can make to the war effort is to bring this ex- 
perience to bear on joint diseases as a whole It may be that war will 
achieve in a few years what under peace conditions might have taken a few 
generations — ^the recognition of arthrology as a specialty, and the merging 
of ‘ rheumatology ’ with it ” 

Some of the special medical knowledge that rheumatologists should have 
in war time, and which they can help to advance, has been touched on here 
and there in this Review , of chief importance are the newer advances in the 
treatment of septic aithritis®® and septic lesions from penetrating war 
wounds 111 and neai joints The interesting studies of Stott and 

Copeman on articular symptoms from epidemic menmgococcemia among 
soldiers and of Bennett and Copemaix on rheumatic symptoms associated 
with rubella among soldiers have been mentioned Our next Review doubt- 
less will contain niiidi more of these special data 

Physical Thciapy and War The special importance of physical tlierapy 
and the role of physical therapists in wai times was discussed 

One of the outstanding lessons of the Bist world uai concerned the gieat im- 
portance which physical therapy played m the i ehabihtation of wai wounds The 
belated recognition of this fact resulted in needless suffering and disability Early 
physical treatment could ha\e reduced greatly the pension costs of disabled soldiers 
ihe “ reservicing ' of casualties lequiies trained professional and technical personnel 
and adequate equipment The oiganization of physical therap> foi wai time needs 
should be in the hands of those who have made it a special study It was recom- 
mended that a Director of Physical Thciapy be appointed to rendei service to the 
Mmistr> of Health The director should head a central organization to be lespon- 
iiblc for (1) the cieation of a central n^stei of those qualified in physical therapy, 
(2) the enlistment of qualified specialists for military and special civil duties. (3) the 
correlation of their work with those m all othci branches of seiv.ce, (4) an adequate 
suppl> of technical personnel to manufacture and keep in repaii sufficient apparatus, 
(5) the control and distribution of all available apparatus. (6) the formation of large 
oluMcal therapy units m certain base hospitals and smaller units to be made tem- 
porariK a\ailablc to other base or field hospitals as necessary, (7) the continued 
training of personnel so that eflicicnt surgical and medical teams ma> be kept available 
for remedial work The special value of ocaipational theiapy in mihtai} hospitals 
also was «;iresscd 

As a result of such adMce facilities for ph>sical medicine were oigani/ed fMa>, 
bj the Ministrj of Health under the Emergency Hospital Scheme with Sir 
Rfibtrt Woods as consultant adsiscr in ph>sical medicine to the Ministi> of Health 
IJo\tn more or Ies« autonomous administrative regions were established in England 
and Walts, the London icgion being di\idcd into 10 sectors In each sector is a 
‘'iiouli*.*, in phssjc.il imdicinc These specialists constitute the '* ^fcdical Per- 
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^nncl ’ 'llic '‘Au\iliar> Pcibonnel" compiiscs 6,000 members of the Chartered 
SocictN of Afiis*;agc and Atcdical Gymnastics who have volunteered for Avar service 
and lia\c been classified as to experience, seniority, etc The “ Equipment Personnd ” 
IS responsible for the pioduction and maintenance of needed apparatus of which two 
•simple agents weie of pieeminent salue (1) vaiious methods for producing heat and 
(2) clcclnc.il currents to stimulate muscle conti actions This personnel is also re- 
siionsible for space facilities Undei this scheme physical therapy is available for 
rheumatic patients at all Emeigcncy Medical Hospitals with more than 300 beds«=^® 

For the appHcalion of physical therapy to iheumatic soldieis in mobile 
hospitals, c\acuation ccntcis oi base hospitals without adequate electriaty 
simple iionclecti ical methods are lequired Seveial simple methods were 
impiovised h\ Copeman 

1 hc\ included a steam luth made up of two towel rails on three sides of an ordi- 
nal v cam as chair, the whole being covered with layers of sacking under which 
steam Mas led thiough a lubber tube attaclied to a large tin or kettle boiling on a 
primus sto\e. a radiant heat lamp made out of two petrol tins with a sheet of metal 
behind to act as a reflector, the souice of heat being a plate of cast iron or a bundle of 
gas “ elements ” placed over a pi imus stove and allowed to glow to a dull red 

[For Ins ingcnum and enterprise in devising such metliods to apply physical therapy 
under the difficult circumstances of war Copeman was just awarded die gdd of the 
American Congress on Physical Therapy, an award also made to three distinguished 
Americans — Eel ] 

.-linn nan Pt cpai editess At the request of the Surgeon General's office, U S 
\imy, the American Rheumatism Association has canvassed its members as to their 
willingness and qualifications for special military service Groups of senior and 
junior medical and orthopedic consultants on rheumatic diseases have been established 
piovisionally and data thereon have been tiansmitted to the Smg^ons General of the 
Army, Na%y and Public Health Department A brief synopsis on the diagnosis and 
treatment of the common rheuiniMic diseases has been prepared to be disseminated 
fiom tlie Surgeon General's office as a cncular letter to all medical officers in the 
Anm * American physical theiapy consultants and tedinicians are likewise being 
mobilized and a prnnei on tlie simpler methods of applying physical therapy is in 
preparation Coulter^®" and others have discussed the place of physical therapy 
in tlie American military service Pliysical standards set up for the selection of 
soldiers under selective service include data on the relative disablement caused by 
residual or active rheumatic diseases 

The Campaign against Rheumatism 

Theie are three chief goals to be accomphshed by the campaign against 
rheumatism (1) reduction of the general incidence of the rheumatic dis- 
eases by providing better housing and nutrition for the poorer classes, de- 
creasing the industrial hazaid provided by exposure to cold and damp and 
reducing the trauma of industrial work, (2) expansion of existing hospital 
facilities and convalescent homes through the cooperation of Departments 
of Public Health, (3) e^ansion of educational facilities to both laymen and 

the medical profession (Pembeiton and Scull) 

Stiessed was the need for more British and American hospital facilities 
Davidson reported that in Scotland about 1,000 persons with chronic rheu- 

• This IS scheduled to appear m the Army Medical Bulletin, January, 1942 
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matic diseases were treated annually as in-patients in 10 large voluntary 
hospitals , as compared to 5,000 out-patients Only a minority of Scottish 
rheumatic sufferers were receiving adequate treatment Each piece of physi- 
cal therapy apparatus was in constant use, each masseuse gave an average 
of 6,000 treatments "Since only one of every 100 patients suffering from 
the severer forms of chronic rheumatic disease is admitted to the voluntary 
hospitals and since only one of every 20 patients obtains physical therapy, it 
IS clear that no real progress can be made until additional facilities are avail- 
able The serious nature of the finances of the large voluntary hospitals in 
Scotland makes it extremely unlikely that they can erect additional facilities 
Hence while the voluntary hospitals must continue to take an active share 
in the fight against rheumatic diseases, the magnitude of the problem necessi- 
tates a national campaign so that local authorities will provide, in selected 
areas, centers for diagnosis and tieatment ” This lack of propei facilities 
in Great Britain was called a " national scandal ” 

In the United States also arthritis is “ a neglected disease ” according 
to Snyder Arthritic victims lacking the means to finance treatment are 
almost entirely dependent on the resources of piivate hospitals and physi- 
cians Most gcneial hospitals consider arthritic patients a nuisance In 
the entire United States there is no hospital or institution devoted exclu- 
sively to the treatment of arthritis Very few piivate hospitals with special 
facilities for arthritics can treat or hospitalize their patients free of chaige 
There are 100,000 free beds and over $100,000,000 available for the care 
of, and research in, tuberculosis But there are not more than 200 free beds 
available for indigent arthritics and not more than $200,000 available for 
research projects to combat the scourge of rheumatism 

Ph 3 ’’sicians and medical students should be constantly infoimed as to the 
extent of the problem, trends of new research and the real ^alue of early 
diagnosis and tieatment But from past experiences m other crusades 

against chronic disease, it is knowm that the medical profession, no matter 
how outstanding its men, brilliant their research and high their ideals, can 
accomplish little by itself The profession can only succeed by arousing the 
public against the scourge of rheumatism®®* In the mind of the public 
must he created a desire for early diagnosis and adequate tieatment If 
private hospitals cannot proMde the lattci, an aroused public opinion mil 
guarantee it if necessary by creating subsidized institutions “ The prob- 
lem should be turned into a project ” and physicians as leaders in national 
u cl fare arc the best group to undertake the project, they should not wait 
until a public or political solution is thrust on them ®®" 

'I he role of local authorities in the fight against rheumatism was outlmcd 
in the stheme of the Kensington Borough Council (England) uhich made 
rluiniialic fe\cr a reportable disease and established the first municipal rhcii- 
luaii'sin clinit in Great Britain Local authorities should publicize the exist- 
ing treatment facihlics u ithin their area, introduce poor rheumatic patients 
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uirl\ t<» treatment tentcis, inquire into the cn\ ii onmental conditions (damp- 
nc,«, o\cicro\vdiiiR) of ihciiiiiadt Mclinis, attempt to lemedy unsuitable 
hoii‘!inq conditions tompile statistics on the ilieumatic diseases, educate the 
public \M'th icffaid to the campaign against i Iiemnatisni, and piovide anti- 
dotes tor the fiaudukiu claims of quacks 

In Fnglaiid tlic campaign is led b> Lord Horder, Chan man of tlie Em- 
pire Rheumatism Council who has published “A plan for national action” 
\\ Inch made mail} specific rcconimcndations It is stimulating to read the 
riiird and hourth Aiimiai Repoits of the war time activities of the Empire 
Rheumatism Council"*'”"* Despite the extieme uigencies of war the 
Council decided to eai in on its diverse actn ities as far as possible The war 
has curtailed the Council s rescaiches only slightly, its facilities for treat- 
ment more notahh Ceitain tieafment centers weie temporarily closed? one 
of the Councirs laboi atones was destio}ed by bombs, the evacuation of 
large numbers of school childtcn interrupted the London County Council’s 
scheme foi the picAcntioii and treatment of rheumatic diseases Despite 
these diflicuhies many of the Council’s theiapeutic and research activities 
base continued , special projects to impiove treatment facilities for rheumatic 
\ ictinis 111 the fighting forces ha\e been undertaken Meanwhile the Council 
has sought to consene its lesouices for the time after the war when the 
inevitable hanest of postuai cripples will need its services But today’s 
pioblcms must not be neglected even in these tioubled times "Clear think- 
ing ill bi mg the conclusion that tlie sound way to meet the stress of difficult 
times IS to a\oid ^^aste It is a tragic waste of man-power and of money to 
allow rheumatic diseases to exact its present heavy toll on oui people Noi 
should It be forgotten that national security has its firmest foundation in a 
healthy, contented community ” “*® 

If the embattled and harassed British Medical piofession refuses even 
to slacken its campaign against iheumatism can American physicians, 
even though they too are now at war, dare to do other than redouble their 
efforts ? 
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ECHINOCOCCUS CYST OF THE HEART; REPORT OP A CASE* 

By C J Attwood, M.D , William H Sargent, M D , and 
Fletcucr T \ylor, M D , F a C P , Oakland, Cahfomta 

Tnn case here repoited presents a most unusual radiological finrfmg m the 
heart ^^hlch we bche\e to be due to a solitaty echinococcus (yst situated in the 
left \eiitricle f 

R S , a white female of 57 years, complained of occasional attacks of palpitation 
and a gradually increasing sensation of "heaviness" in the left chest for four years 
Hci past history was not remarkable She had never been outside the United States 
and since the age of fl\e had resided in California For the past 15 years she had had 



Flc 1 Electrocardiograms A Made Jufy 1936, B Made July 8, 1939 


* Received for publication October 1939 

From Samuel Merritt Hospital, Oaldand, C^ifonua 

^ We are indebted to Dr J M McCullough for his permission 

case. 


to examine and report this 
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at least one pet dog which she had permitted to sleep on her bed At no time had 
there been severe thoracic pain nor had there been any evidence of cardiac decom- 
pensation She had not been obliged to limit her activities in any Way An dectro- 
cardiogram made a year previously (figure I, A) showed evidence, however, of a 
considerable degree of myocardial impairment A recent dectrocardiogiam (figure 
1, B) showed an increase in tlie cardiac rate as compared with tlie previous tracing 
but did not appear to indicate increasing myocardial damage At tlie present time a 
careful physical examination failed to reveal any evidence of organic patliological 
change Blood count and urinalysis were wdl witliin the normal The Wassermann 
test was negative The blood pressure was 145 mm of meicury systolic and 90 dias- 
tolic Skm tests made with hydatid cyst fiuid from a recent case and with similar 
material obtained from Dr T B Magath of tlie Majo Clinic weie negative In spite 



Fic 3 Iwo meter postero-aiitcrior mcm Note o\al, calcified shadow in left side of 
A thin laicr of the m>ocardium can be seen around the left side of the wall of the 
calrittt.d shadow 


of the nci;aluc ^kin icaction, howcier, the roentgen-rnj findings in the htait (figures 
<2, 3 an'l 1) Ud «« to conclude that this patient was suffering from a solitary cchino- 
tMcms c>=i of the left \cntricle 

\ tvo ni'Ur iKisicro-amcnor projection of the chest (figure 2) showed an oval 
-* »d .» nrtsyrtag 6 5 hj 8 an with a pcnpheri of taUmin densitj situated in the 
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region of the left ventricle By viewing this shadow from all directions fluoroscopi- 
calK and b\ taking films of the heart in lateral and oblique positions, two of which are 
leproduccd in figures 3 and 4, it was possible not only to show that the object re- 
sponsible foi this unusual shadow was ovoid in form but tliat its position was within 
the wall of the left ventricle A second loentgen-iay examination, made almost a year 
at ter the first examination of this patient, showed no discernible change eiflier in the 
heart or in the calcified bod\ situated w'lthin it We know of no pathological process 
iniohing the heart which could produce these radiological findings unless it be an 
echinococcus c>sl A caieful search failed to reveal any evidence of additional cysts 
located el'sewhcie m the body* 



Flo 3 Left posterior oblique view made with the Buckey diaphragm 

Hydatid cysts of the heart were rqported during the seventeenth and eight- 
eenth centuries ty Thebesius, Rolfincke and Fanton ^ and early in the nineteenth 
century by Portal, Dupujdren, Meckel, Price and Morgagm® It has been 
pointed out by Mills,® however, that the term "hydatid disease” ivas rather 
loosely used at the time of these early reports and not always restricted to cases 
in which the pathological changes were caused by the larval or cystic stages of 
Taenia echwococctts, the dog tapewoim For this reason it seems unlikdy that 

* On Nov 28, 1941, the patient was followmg her normal acbvities with no additional 
symptoms 
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all the lesions described by these early writers were actually the result of 
echinococcus disease 

The first paper of significance concerning this rare and interesting condition 
seems to be that of Griesmger * which appeared in the German literature in 1846. 
Griesinger collected and reported 15 cases which at autop^ were found to have 
-echinococcus disease involving the heart In 1858 Budd° reported five addt-> 
tional cases One of these, a female of 23 years, was found at autopsy to have 
a cyst the “ size of an orange, full of daughter cysts ” situated in the right ven- 
tncle Neisser ® found 29 reported cases in 1877, and ly 1905 Grulee ’ was able 
to find 55 cases, 26 males and 19 females, in whom there was echinococcic in- 



I'lc 4 Left anterior oblique view made with the Buckey diaphragm 

volvcmenl of the myocardium. Their cases ranged m age from seven to 73 
ycats, 41 pci cent occurring between the ages of IS and 25 years In only 15 
of the 55 cases was the heart alone involved Grulee reported in detail the case 
of a 27 Near old female who was found at autopsj to have an echinococcus cyst 
the «!i7c of a pigcon^s egg in the posterior wall of the right ventricle This cyst 
Iwfl ruptured into the ventricle and multiple embolic cysts were found scattered 
throughout both lungs «;e\ oral communicating directly w-ith branches of the pul- 
mon.irv' artcrx 

\X\ C" m 1916 was able to find in tlic literature 105 cases of myacardial 
iu\oUcim.nt in echmococais disea‘*c In 48 of these casts intracardiac rupture 
ind ficvurrtrl. the right «tide of the heart licing imolvcd in 28, the left side in 20 
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Mills,’ rc\ lew hig the lUcialurc in 1922, was unable to find a single case in whicli 
the coircct diagno«!is was made pnor to autopsy He reported the case of a 
fenialc of 36 jcais m whom autopqr revealed an echinococcus cyst measunng 4 
by 5 cm situated m the apex of the right ventiicle Four additional cysts were 
found m the right lung As far as we have been able to determine the case 
reported by Mills was the thud to be leported from the United States - 

In the 17 years following the publication of Mills’ paper we have been able 
to find icfcrcncc in the literature to 26 additional cases, none of whidi, however, 
occuned in North Ameiica Between 1924 and 1929 Hynd,® Finny,“ Hei- 
niann,” and CorkilP* icpoited cases in the British Medical Jouinal One of 



Fig S Postero-antenor film of the diest showing an echinococcus Qrst of the heart 
Diagnosis proved hy operaboa Reproduced by permission of Dr Blondeau 


t hPBP cases occurred in England The others occurred in India, Bagdad and 
South Africa In the two cases reported by Corkill and Heimann the cyst was 
found to occupy the interventricular sqitum These hearts have both been pre- 
served One IS at the Royal Iraq College of Medicine at B^ad , the other m 
the Museum of the South African Institute of Medical Research at Johannesburg 
A case of multiple echinococcus cysts of the heart was reported by Bacaloglu 
et al “ in 1929 This patient, a male of 27 years, was found at autopsy to have 
a heart weighmg 930 grams, or approximately three times normal An ecdunococ- 
cus cyst 8 cm m diameter was found to involve the left aunde and communi- 
cated with the auncular lumen This cyst contained 50 or more daughter cysts 
fi jfVi about the size of a pea Three odier cysts of smaller size were situated in 
the wall of the left ventnde Two of the ventricular cysts were multilocular 
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Examination of the brain showed numerous areas of infarction Emboli were 
also found in the liver, spleen, kidneys and adrenal glands Another case show- 
ing secondary involvement of the central nervous system has been reported by 
Morquio A child of 11 years, this patient suffered from headache, photo- 
phobia, strabismus and mental impairment No abnormality of the heart rould 
be found on physical examination The dinical course was one of progressive 
general failure At autopsy a small echinococcus qrst was found in the wall 



Fic 6 Lateral film of the chest shown m figure 5 Reproduced by permission of 

Dr. Blondcau 


of the left ^cntrlcIc t\hicli communicated with the ventricular lumen. Nine 
‘=econdar\' c\sts were found in the brain and two in the spleen 

A iTio*-! interesting case has iccently been reported from Algeria by Blon- 
dcau'“ who has kindl} gnen his consent to the reproduction of his excellent 
roentgenograms (figures 5 and 6) This was proved to be a case of echinococcus 
*h‘.oi*-c of the heart by surgical intervention The calcincalions seen at the 
inferior and left borders of llic cardiac ‘•hadow’ probably represent an “ cchino- 
«ecthng” of the pcncardium Dr Blondcau calls particular attention to 
tin htn%v cakific.ition of the cardiac cchinocoecus cyst whicli he reported and 
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poinls out that iii our case the c>st wall was also heavily calafied” This he 
logically supposes to be due to the lesistance offered to the growth of the cyst 
by a relatively dense tissue such as the mj'ocardium He considers heavy cala- 
ncaiion a vciy nnpoitant ladiograpliic sign, "probably even pathognomonic" of 
a cardhic rather than a pulnionaiy origin, pointing out that pulmonary echino- 
coccus c>sls arc raid) calcified at all “while hepatic and muscular cysts grow 
111 resistant tissue and Ctilcify themsdves strongly ” 

It IS noteuorth) that m the cases of caidiac echinococcosis reported in the 
lilcratuic little or no mention is made of calcification m the cyst wall excqit m 
the case icportcd by Blondcau Whether or not calaum was looked for could 
not be dctcnnined fioni the reports In spite of this fact we are mdmed to 
agree with Blondcau that a spherical mass with a calcified periphery in the heart 
is most likely to be an echinococcus cyst and it seems justifiable to condude in 
the case here presented that the findings in the left ventride were due to such a 
c) st We do not feel that the presence of a negative skin reaction completely 
rules out such a diagnosis. According to Stitt the intradermal skin test is 
negatne m 13 jicr cent of cases of echinococcosis Moieover, since the condition 
appeared to have remained unchanged for at least a year and probably longer, and 
since negatne skin tests w'cre obtained, it seemed hkdy that this was a dead or 
stationar}' cyst 
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SENSITIVITY TO PEANUT OIL WITH THE 
REPORT OF A CASE* 

By Francis H Chafee, M D , F A C P , Pi ovideiice, Rhode Island 

Since Keeney ^ in 1938 first reported the use of a slowly absorbed epinephrine 
preparation, allergists have found that the use of epinephrine in oil is of great 
value in controlling intractable asthma Epinephrine in peanut oil is now avail- 
able commercially Although there are few reports m the literature definitely 
indicating that peanut oil ma}' act as an atopen, there are records of unusual re- 
actions to this preparation 

In 1939 Keeney ® reported one instance in w Inch urticaria developed after 
daily use of epinephrine in peanut oil for six weeks This occurred along with 
a flare-up of an old sinusitis, and whether a true allergic leaction had occurred 
was never determined Palpitation, nervousness, and other reactions probably 
due to epinephrine itself were repoited by Keeney,® and by Murphy and Jones ® 
Cohn ^ in 1939 reported a vesicular urticanal reaction that lasted for two days in 
one patient, and m another a local redness that persisted for 18 hours Neither 
of these cases reacted to a skin test to peanut oil 

Peanut oil is a common vdiide for honnonal products, and with their wide- 
spread use it IS surprising that more untoward reactions are not reported. Levi- 
son and Harrison ® in 1939 leported a papular er 3 rthematous rash after the use of 
Iheelin Scratch tests were negative, but intradermal skin tests with peanut and 
cotton seed oils gave an immediate reaction to both A few days later scattered 
areas appeared similar to the original eruption Davis ® reported a shock-like re- 
action to injections of estrogenic preparations Skin tests with the pure oils 
were not done, but positnc leactions to the products themselves were obtained 
Eating peanuts caused a gastrointestinal upset in this patient 

Case Report 

A 32-j car-old colored housewife entered the Allergy Clinic of the Rliode Island 
Hospital in March 1939 ^Mth a historj of hay fever and astliina for the preceding 
nine jears, occurring from August 15 to the time of frost Her asthma was severe 
enough to ha\c caused mam hospital entries during the fall months Family history 
showed the daughter to be highly allergic Skin tests were positive to lagw'ced and 
timoth} She was gi\cn prcscasonal ragweed therapy only During June and July 
she h<id mild wheeling, and w itli the onset of the ragweed season her asthma became 
severe. Epinephrine, 1 1000 solution, ga\c considerable though temporary relief 
During September her asthma continued, and aminophylhn, 05 grams intravenously, 
was necessary on staeral occasions On September 19 she visited the Accident Room 
of the Riiodc Island Hospital in a sea ere asthmatic state Adrenalin in peanut oil was 
administered intramuscularly for the first time A cramp-likc pain at the site of 
injection immediatel} occurred, lasting an hour or two, and four hours later the site 
va« rtdilcncrl and raised o\cr an area two inches across It was described by the 
pUieiu a^ Ix-ing like a “bee sting” and lasted four to five da>s Due to the con- 
t.nvnMon of .-•sthma, the patient administered adrenalin in peanut oil to herself at least 
10 tmic^ m the course of the nc\t three weel s Each injection not only gave a similar 
lo-.d rtaction, but all jutvious sites flared up Complete relief from asthma was not 
♦.‘.‘•mr’d, li-u her *.>inptoms vcrc amchoraud b\ adrenalin in peanut oil Fiiiallj she 

* n«ct frr xiubbeatinn Juuv 10. I9-t0 
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was foiccd to discontinue the diug because of pain at tlie site of injection and the 
dc\cIopincnt of a gcnerali7ed urticaria which lasted for 24 hours Epinephrine in 
sesune oil was then adiniinstci cd on 12 diitcrcnt occasions with no ensuing reaction 
Ciood thciapeutic results weic obtained On Novembei 27, when asthma-free, the 
patient was skin tested in the Qiiiic by the scratch and intradermal methods with 
adrenalin in peanut oil, thcclin in peanut oil, and epinephrine in sesame oil Positive 
icactfons weic obtained in each instance to the peanut oil products, the erythema 
being at len«t one-half inch in diameter and persisting for ovei 24 hours Further 
quesiioiiing at that time elicited the fact that the patient avoided eating peanuts as she 
tiiought that the> made hci whccry A sciatch test to peanuts, however, was negative 
Pure peanut oil was obtained through the courtesy of Parke Davis & Company, and 
the patient was tested with this on Fcbruaiy 23, 1940 Again positive reactions were 
obtained b\ the scratch and intradermal methods Eight dajrs later they were still 
strongh positisc 

SUMRfARY 

A case IS presented in whom theie w'as an allergic reaction to peanut oil con- 
(irmed h}' skin lest A review of the literature is given 
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EDITORIAL 

THE DAYS AHEAD 


With the declaration of war the long months of uncertainty and dis- 
agreement have ended like a dark dream and we face our enemies a strong 
and united Nation. The road to victory may be long, and progress will be 
won only with toil and anguish Nor when military victory comes can we 
be content The task goes on beyond that day when our opponents have 
surrendered their anus The test of our true gieatness as a Nation will 
be the establishment and the enforcement of a just and a lasting peace If 
we and our allies should fail once more in the holding of that precious gift 
of peace then we would be unworthy of the men who fought.and died 

The medical men in war assume heavy burdens, but they are already dis- 
ciplined Long hours, emergencies, panic, tears and blood are no new 
acquaintances to the doctoi We have a high tradition of service in wartime 
and ue shall rise equal to it Those who serve with troops m the forward 
zone, those w'ho staff the militaiy hospitals, and those w'ho carry double 
loads m civilian practice will all be playing their part in w'lnning this war 
Let us each be sure w'here our duty lies and count no cost too gieat for the 
doing of It 

Above all when -victory has been w'on in the field let us who will ha^e seen 
the bloody and broken bodies of oui winded and our dead, remember their 
right to a peace that will be a fitting monument to their valor 


ms 
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./ Manual of AUiiqv Bj Miiton B Coiiln, MD 156 pages, 19X12 cm Paul 
B UodKir, Iiic, iVctt Vojk Citj 1941 Price, $200 

This Aoluiuc IS **tiiall, practically of pocket size, is simply but attractively bound, 
and tipograpliically quite satisfactory There are 143 pages of text which are dearly 
.iiid logically dnndcd into 15 chapters 

A 1)1 lef hut lucid picscntation of geneial principles requires a nice selection of 
facts Di Cohen has accomplished this difficult feat as well as or better than any 
oihei autlioi known to the review'd 

Howe\cr, not as much can be said for this book as a manual, which term suggests 
Its use as a guide for the practical application of allergic diagnosbc and therapeutic 
methods The failure of the volume dong tliese lines is suggested by the fact that 
the entire subject of brondiial asthma is covered in 13 pages of this small volume 
The rcMcwcr feels that all attempts at over simplihcation in this highly technical sub- 
ject arc doomed to failure 

As an attempt to etch in clearly and simply a background of information about 
a complex subject the book is more than successful As an attempt to produce a 
simplihcd manual of allergy it is a failure, not because of the author’s shortcomings, 
but because he has attempted the impossible 

H M B 

Nitrons Oiidc-Oiygcn Anesthesia By F W Ci-ement, M D 274 pages, 24 X 15 5 

cm Lea and Febigcr, Philadelphia 1939 Puce, $400 

’’ This volume is dedicated as a memorial ti ibute to the life work and adiieve- 
iiients of E I McKesson, M D , F I C A in the specialty of anesthesia ” and sets fortli 
Ills philosophy and the teclinic of methods for the use of nitrous oxide and oxygen 
wind] he w'orked out during his lifetime It is an authoritative treatise on tins method 
of anestliesia, but its value as a practical guide for others is decreased by the fact that 
in tlie detailed description of tedinic the use of the McKesson machine only is 
described 

A complete explanation and rationalization of the signs of nitrous oxide-oxygen 
anesthesia are given The importance of respiration and muscular signs is stressed, 
while phonation and coloi are shown to be deceptive and unieliable as they bear no rda- 
tion to the depth of anesthesia in different individuals Evaluation of the patient as 
an anestlietic risk, premedication, diarting and signs of approaching shock are well 
presented 

The role of carbon dioxide in lespiration is treated in a most thorough manner 
The authoi shows that there is “no fixed lelationship between cyanosis and physiologi- 
cal tinp j cf‘rnia ” The famous " secondary saturation " is carefully described, explained 
and declared to be less dangerous than essential oxygen want during prolonged deep 
narcosis 

Dr Clement reiterates the importance of a dear airway and show's tliat ob- 
struction to breathing causes alterations of the normal physiologic processes His 
methods of treating respiratory obstruction are rational and simple and show great 
dinical knowlecfee The chapter on endotracheal anesthesia contains a series of very 
helpful anatomical sketdies showing the method of intubation by either the nasal or 
oral route with or without a laryngoscope Although the author gives elaborate 
instruction for administeiing nitrous oxide-oxygen for major abdominal operations, 
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he admits that even the McKesson tedmic m his hands will not produce the relaxation 
obtained with ether or spinal anesthesia 

There is no doubt left in tlie reader’s mind of tlie dinical ability and knowledge 
of the author in the administration of nitroitt oxide-oxygen anesdiesia His presenta- 
tion of the subject is most convincing The book is a fitting tribute to the late Dr 
^IcKesson and should, as intended, preserve for anesthetists the knowledge which he 
so painstakingly acquired M J N 

Dctmafologic Thetapy in Gctieial Practice By Marion B Sulzberger, MD, and 
Jack Wolf, MD. 680 pages; 21X145 cm Year Book Publishers, Inc, 
Chicago 1940 Price, $4 50 

This book should prove to be very helpful to physicians who are not w'ell ac- 
quainted w'lth dermatologic therapeutics The material is well selected, the arrange- 
ment IS well planned, and tlie book is easily readable The methods of treatment of 
the more common dermatoses are presented in a practical manner The tieatments 
for several rare dermatoses, such as Riehl’s mdanosis, erythrose pigmentaire peri- 
buccale, epidermodysplasia ^erruclformls, and xeroderma pigmentosum are included, 
whereas the reader is referred to pediatric textbooks for desciiptions of the treatment 
of impetigo of the new'born, and the treatment of the jigger or harvest mite is omitted 
from the index and rcferi cd to only briefly m tlie text At the moment treatment of 
the latter disease is an impoitant consideration of medical officers in the aimy 

Local anesthetics are recommended for treatment of pruritus am and \ulvae 
The reiicwer does not share the authors' opinion of their usefulness, and they often 
act as sensitizers Some of the proprietary remedies and the "sulfa” drugs now 
recommended fot topical applications had not been in use sufficiently long for a 
proper appraisal of their worth when the book was published The chapters on 
syphilis are very w'ell presented but suffer from the brevity of the usual short text- 
book The statement that aldarsonc is preferable to tryparsamidc is the authors’ 
opinion and not a time tested fact 

None of the criticisms mentioned arc sufficient to prevent this book from being 
one of the most practical, modern treatises on the thciapy of skin diseases 

F. A E 

Roentgen Intcppictalton By George W Holmes, ^ID, .ind Howard E Rucgles, 
MD Sixth Edition, tlioroughly revised. 364 pages, 24X15 5 cm Lea and 
Fcbigcr, Philadelphia 1941 Price, $5 00 

What has been said about picvious editions of the book can be said again about 
this edition All radiologists of this country, and many m foreign lands, are 
familiar with “Holmes and Rugglcs" The comprehensn cncss and simplicity of this 
vnUimc on roentgen interpretation ha\c also made it popular with specialists in othci 
ficMs The purpose of the first edition in 1919 was to furnish " practical aid to those 
in starch of a working knowledge of roentgen interpretation” Subsequent editions 
b.'ic Kept the working Knowledge up to date 

Tilt cixth cdittnu is not \cry tinliKc tliosc preceding The subject matter and 
ilUi'.tr.ition« li.i\e been re\icwtd, «!omc of the latter having been rcplatcd Included 
m tl .s volume arc citmments on new jirotcdures developed in the past few years such 
as of the heart chamber*;, body section roentgenology spot-film gastro- 

timd vo-K, 'Iiiler- Abbott intuliation of the intestinal tract,* and others llic 
b's alsr, rtM«orl and brought up to date Those who are familiar 
• ’th p’tvu'M* t'litn.iiv 'itdl find the SiMli edition m as-tt to ihcir libraries 

W L K. 
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Diolotfy of the Laboialoiy Jilousc By the Staff of The Roscoe B Jackson Memorial 
I^nboiaton Edited bj George D Snell 497 pages, 23 5X16 cm The 
Blakicion Co , rinlndclphia 1941 Puce, $700 

I1ic 1aboiator> lat and mouse are the true guinea pigs of saence A con- 
ti ibuuon to tlic biology of one can often be applied to the other, so similar are these 
two species of lodcnts Although the biology of the rat was summarized some years 
ago, wc ha\c had to wail until now for an authoiitative treatment of the biology of 
the mouse. 'I he stall of the Jackson Alcmorial Laboratory is well qualified to make 
this contribution Ihc collection of this material from widely scattered artides 
icprcscnts in itself a large piece of woik In addition, however, the authors have 
worked out m.in\ of the problems to whidi no answer could be found in the literature 
ihc general nucstigatoi wull find of most interest tlie chapters on Embryology, 
llistolog}, and Reproduction, as wdl as those on Parasites and Diseases The re- 
mainder of the book (about one third) deals witli genetics and tumor work, as it has 
been in these fields that mice lia\e been of greatest use 

Each chapter ends witli a bibliography graving complete titles and laying before the 
reader a ^a^t store of information The emphasis on essentials and the many illus- 
tnitions and tabulations add greatly to tlie readability of the book 

E G B 
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Gifts to the College Library 

We gratefully acknowledge receipt of tlie following gifts donated to the College 
Library of Publications by Members 

Books 

Harry G Armstrong, F A C P , Major (MC), U S Army — “ Fit to Fly ” , 

Dr Jacob C Geiger, FACP, San Francisco, Calif — ^“1940 Year Book of Public 
Health’’ and “ 1941 Year Book of Public Health”, 

Dr Franklin H Top (Associate), Detioit, Mich — “ Handbook of Communicable Dis- 
eases ” 


Rcpt tilts 

Dr M Meredith Baumgartner (Associate), Janesville, Wis — 1 rcpiint. 

Dr J Edward Berk (Associate), Philadelphia, Pa — 2 reprints, 

Dr Edward G Billings, FACP, Denver, Colo — 2 reprints , 

Dr William C Boeck, FACP, Los Angeles, Calif — 2 reprints, 

Dr Julius P Dworet/ky, FACP, Liberty, N Y — 3 reprints. 

Dr John A Fole>, FACP, Boston, Mass — 1 reprint. 

Dr Charles L Hess, FACP, Bay Cit>, Mich — ^9 reprints. 

Dr Clifton K Himmelsbach (AssocifTte), Lexington, Ky — ^3 reprints, 

Dr Enrique Koppisch, FACP, San Juan, P R — 1 reprint , 

Dr Emma S Moss (Associate), New Orleans, La — 5 reprints. 

Dr Thomas O Nuzum (Associate), Janesville, Wis — 1 reprint, 

Dr Aaron E Parsonnct, FACP, Newrark, N J — 1 repimt , 

Dr Harold E Richardson, F A C P , St Paul Minn — 1 reprint. 

Dr Walter M Simpson, F A.C P , Da>ton, Ohio — 3 reprints, 

Dr Elliott P Smart, FACP, Murphys, Calif — 5 reprints , 

Dr Ramon M Suarez. FACP, San Juan, P R — 2 icprints, 

R.il|)li M Thompson, FACP, ]Major (MC), U S Armj — 1 reprint, 
t hailes II A Walton (Associate), Lt Col , R C A M C — 3 reprints 

A recent contribution to the College Library of Publications by Members is that 
of a booklet entitled, “ Com .descent Care,” edited by Dr George Baehr, FACP, 
containing the proceedings of a conference on the subject under the auspices of the 
Coinnnttce on Public Health Rcl.itions of the New York Acndcm\ of Medicine The 
bonk columns the contributions of a \cr> considcr.d)lc number of College Fellows, 
iiicluding Dr O II Perrj Pepper, Philadelphia, Pa , Dr Lew ell} s F Barker, Balti- 
more, Md Dr Wdli.iin S McCann, Rochester, N Y , Dr Russell L Cecil, Dr 
Howard F Shattuck Dr Robert L Lc^^ and Dr I Ogden Woodruff, all of New 
^■ork. N Y. 


During Nci\ ember the new and rc\i».cd 1941 Directory of the American College 
nf Phj-icjiiw w.i*. distributed to all Fellows and Associates of the College in good 
'mdn.g The late appear.uice of the Directors was due largcU to delays in obtain- 
•fg pip r sunk l«t.iU'.c of dcicnve priontie** The \olunic of the Direclori is greallv 
ir>rrc t tcli ittm, it js published, nov consisting of a cloth bound book of 667 pages, 
• iti.'b of wh«cii h.i‘. bvCti coMdcn-cd in tape face in order to restrict weight and aolumc 
t>ic ill tb** nr.* ftaturt*' of the Directors thi> \car is iliu in'.ertion of a record of all 
‘ ! i'* '.ltd *^c -.inns of the College 
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The prcpaiation of a Directoiy of tins character is a task of ratlier great pro- 
pot iions Exticnie care has been exercised to prevent errors and omissions Mem- 
bers are urged to advise the Executive OflSces of tlie College of corrections 

Dr Alfred Gordon, F A C P , Philadelphia, appears m the Directory as Consult- 
ing Ncuropsychiatiist to the Philadelphia State Hospital, which should be corrected 
to read, “ Philddelphia Psychiali ic Hospital ” 


Rlwonal Mleiing of a C P Members, Virginia 

The fall nieetiiig of the Virginia members of the American College of Physicians 
was held at the Cavalier Hotd, Virginia Beach, Va , on October 7, 1941 In the ab- 
sence of Dr Henry ^lulholland. President, Dr Walter Martin, College Governor for 
Virginia, presided The diief guest speaker was Dr James E Paullin, President- 
Elect of the College, of Atlanta Officers elected for the coming year were Dr R 
Finlej Gayle, FA CP, Ridimond, Va, President, Dr Andrew D Hart, Jr, 
F A C P , C/iarlofiesi ille, Va , Secretary 


A C P Regional Meeting Planned for the New England States 

The Goiernors of tlie New England States will hold a regional meeting of the 
American College of Physicians at Providence, January 14 General arrangements 
are in charge of the College Governor for Rhode Island, Dr Alex M Burgess, but 
the General Chairman in charge of the Program is Dr Charles F Gormly, of Provi- 
dence Go^ernor Burgess will preside at the scientific session, and Dr Gormly will 
act as Toastmaster at the speaal dinner Tliere will be clinics in die forenoon at 
the Rliode Island Hospital starting at 10 00 am Luncheon will be served at the 
Hospital at 12 30 and the mam scientific session will be held at the Medical Library 
Auditorium from 2 00 to 5 30 p m In the evening diere will be one of the famous 
Rhode Island Squantum Gub dinners Dr Roger I Lee, President of the College, 
and Mr E R Lovdand, Executive Secretary, will be among the evening speakers 
Invitations liave also been issued to other College Officers, but at this time the program 
cannot be fully announced College members throughout New England are urged 
to be in attendance 


Regional Meeting of North Carolina Members Held at Chapel Hill 

The tenth annual meeting, and the third annual dinical session, of the Fellows 
and Associates of die American College of Physicians in North Carolina was held at 
the University of North Carolina School of Medicine, Chapel Hill, October 31- 
November 1, 1941 Friday afternoon, October 31, was devoted to a symposium on 
“ Ulcerative Lesions of the Colon ” The participants in this symposium were 

Dr r.ligrlBs D Thomas (Associate), Sanatorium — "Diagnosis and Management 
of Tuberculous Ulcerative Cohtis ” , 

Dr Opie Norris Smith (Associate), Greensboio — "Concepts as to die Etiology 
of Non-Specific Ulcerative Colitis ” , 

Dr C Graham Reid (Associate), Oiarlotte—" Management of Non-Specific 

Ulcerative Colitis ”, , r- 

Dr Julian M Ruffin, FA CP, Durham— “ Amebic Dysentery in North Caro- 
lina ” 

Friday evening there was a dinner meeting at which Dr Charles H Cocke, 
"P CP , Collie Grovernor for North Carolina, presided, and at whidi Dr William 
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Allan, Professor of Genetic Medicine, Bowman Gray School of Medicine of Wake 
Forest College presented an instructive and interesting address on “ Hereditary Dis- 
eases Which Wreck Childhood” Saturday morning, November 1, the following 
program was presented 

Dr Rufus Henry Temple (Associate), Kinston — “ Functional Flatulence and Its 
Treatment with Prostigmin Bromide ” ; 

Dr Thomas W Baker, F A C P , Charlotte — “ Coarctation of the Aorta ” , 

Dr Verne B Caviness, F A C P , Raleigh — “ Sulphocyanates in Blood Pressure 
Control ” , 

Dr Mark A Griffin, F A C P , Asheville — “ Chronic Alcoholism Its Causation, 
Treatment and Results ” , 

Dr Frank B Marsh (Associate), Salisbury — “The Plasma Protein* Its Physi- 
ology Relati\e to the Normal and Failing Peripheral Circulation ” 

Sixty-three members of the College attended the meeting, as well as a number of 
officers of the Medical Corps of the U S Army from Camp Davis and Fort Bragg, 
\\ho attended the Brst afternoon session at the invitation of Governor Cocke The 
attendance and the enthusiasm of the members were, perhaps, the best of any meeting 

Since the North Carolina members of die College have decided to alternate their 
annual regional meetings among tlie three medical schools of the state, their next 
meeting ^\llI be held at the Bowman Gray School of Medicine of Wake Foiest College, 
during October, 1942 


Dr Fraxcis G Blake Appointed to Advisory Council on Medical Education 

Dr Francis G Blake, F A C P , New Haven, Conn , has been appointed by the 
President of the College, Dr Roger I Lee, as an official representative of the College 
on the Advisory Council on Medical Education, taking the place of Dr James H 
Means, F.A C P , Boston, resigned The American College of Physicians has two 
appointees on this Council, the otlier being Dr Hugh J Morgan, F A C P , of Nasli- 
Mlle, Tenn The institutions represented on tins Council include the Association of 
American Medical Colleges, American Hospital Association, Federation of State 
Medical Boards, Advisoiy* Board for Medical Specialties, American College of Phy- 
•.icians, American College of Surgeons, Association of American Universities, Ameri- 
can Association for the Ad\anccment of Science (Division of Medical Sciences), 
American Protestant Hospital Association, American Public Health Association, 
CtUioIic Hospital A*!socialion and the National Boaid of Medical Examiners 


Dr. Henrj Bingham Kiikland, FACP, New York City, will spend most or all 
of the c.ilciular jcar 1942 on the staff of the American Hospital in Britain. 


Dr Herman S Hoffman (Associate), Washington, D C , has been commissioned 
a Lieutenant Commander m the U S Na-val Rcscr\*e as an internist for the George 
\\ aMungton Medical School Unit 

Utccnth the U S Xa^J, in addition to its regular orgamred Rcscr\e, set up an 
intr itmn caUtd the \'olunieer Reserves The Volunteer Reserves is to be com- 
j> '■ed of experts and specialists in the various fields In llic medical division it will 
chienv of units to he cst.Tbli'^hcd in various universities composed of men chosen 
hv the uiiivcrsiiv i;:.ich unit will consi'st of nine specialists — Surgeon, Internist, 
t>r** »t«lic ^argeon, Otolarjngologist, Urologist, Dentist, etc 'Ihe Surgeon and 
Im'-iM * i ill Ik: ovn-idtrtd the ]>rinripal members of the unit It is set forth 1)> the 
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icgulations that the mcmbcis jo£ the units will not be called to active duly as in- 
dividuals, but only witli the entire unit It is understood furflier that units are 
not to be called to active duty except in case of uigent need, inteipreted as actual war 
or gra^c national emergency, to be used in base hospitals and on hospital ships 


On October 7 , 1941, Dr Bernaid I Coinroe, F A C P , Philadelphia, Pa , addressed 
the Gimden County (N J) Medical Society on "Practical Pointers in the Treatment 
of Arthi itis ” 


Dm mg September, 1941, Dr Heibert T Kelly, FA CP, Philadelphia, Pa, 
piescntcd a paper on “ Tlie Modern Saence of Nutrition in Health and Disease,” with 
a motion picture m technicolor, at the Pennsylvania Meeting on Nutntion and Con- 
sumer Problems for Defense m Harrisburg 

Dr Kelly also presented a paper on “ The Significance of the Oral Mucosa and 
Teeth 111 Deficiency Disease " at a meeting of the Academy of Stomatology, October 
28. 1941, at Philadelphia. Pa 


Dr Rohs M Lymbunier, F A C P , Hamilton, Ont , Canada, was the guest speaker 
at the Scientific Aleeting of the Brant County Medical Society, October 23, 1941, m 
Pans, Ont His subject was "The Diagnosis of Certain Types of Anemia witli 
Fundamentals of Treatment” 


On September 1, 1941, Dr Fiank S Horvadi, FA CP, was promoted to the 
position of Professor of Clinical Medicine at the Medical School of Georgetown Uni- 
\ersity, Washington, D C 


Di August A Wernei, F A C P , St Louis, Mo addressed the Shrevqport (La ) 
and Fourth District Medical Societies, October 7 , 1941, on " Hie Effect of die Duedess 
Glands on Growdi and Development " 


Dr Baldwin L Keyes, F A C P , Philadelphia, Pa , lias been advanced from 
Clinical Professor of Psydiiatry to Professor of Psydiiatry at the Jefferson Medical 
College of Philadelphia, effective October 1, 1941 


Dr Nathan W Qiaikm (Associate), New York, N Y , has recentiy been assigned 
as voluntary assistant padiologist to the Metropolitan Hospital, under the supervision 
of Di Andrea Saccone, Director of the Laboratory and Associate Professor of Pathol- 
ogy of the New York Medical College Dr Qiaikin, since July, 1941, has been 
studying, undei die auspices of the New York Medical College, the microscopic and 
gross pathological material and autopsies as encountered on the medical and surgical 
sen'ices 

The Medical Society of the State of Peimsylvania will hold its 1942 annual 
meeting m Pittsburgh, Pa , Octobei 5-8 


The Illinois State Medical Society conducted a postgraduate conference m die 
Eighth Councilor District at Danville, November 6, 1941 Among the speakers were 

Dr John R Vonachen, FA CP, Peoria, III— "Present Status of Vitamin 
Therapy”, 


I 
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Dr. M Herbert Barker, F A C P , Chicago, 111 — “ Nephritis ” , 

Dr Lee C Gatewood, F A C P , Qncago, 111 — “ Medical Management of Upper 
Gastrointestinal Tract Ulcer ” , 

Dr Robert S Berghoff, F A C P , Chicago, 111 , conducted a heart dime 


Dr Harold W Jones, F A C P , Philadelphia, Pa , addressed tlie Essex County 
(N J ) Medical Societ} , Newark, October 9, 1941, on “ Value of Blood and Plasma 
in Transfusion ” 


At a meeting of the Moiris County (N J ) Medical Society, Morris Plains, on 
October 16, 1941, Dr Hugo Roesler, F A C P , Plnladdphia, Pa , spoke on ** Bedside 
Diagnosis and Tieatment of Disturbances of Rate and Rhythm ” 


Dr Alilton B Plotz, F A C P , Dr Burton L Zohman, F A C P , and Dr Charles 
G Williamson (Associate) have been promoted to Assistant Clinical Professois of 
^ledicine at the Long Island College of Medicine, Brooklyn, N Y. 


The Southern Illinois Medical Association held its 67th Annual Meeting in 
Murphjsboro, November 6, 1941. Among those who participated in the program 
were . 

Dr Ralph A Kinsella, F A C P , St Louis, Mo — “ Medical Management of 
Nephritis " , 

Dr James H Hutton, F A C P , Chicago, 111 — " Endocrine Therapy Including 
That of the Menopause ” , 

Dr Carl G Morlock, FA CP, Rochester, Mmn — “Pioblems of the Small 
Ulcerating Gastric Lesion ” 


At a meeting of the North Side Branch of the Chicago Medical Society, October 
16, 1941, Dr Virgil P Sjdenstricker, FACP, Augusta, Ga, discussed “Vitamin 
Deficiencies ” 


On October 29, 1941, Dr. John A Tooniey, FACP, Cleveland, Ohio, pre- 
sented a paper on “Infantile ParaUsis" ai the 16lh Annual Clinic of the Highland 
Pirk (Mich ) Phjsicians’ Club 


'I he Uni\crsit> of Rochester School of Medicine and Dentistry and the Medical 
Sncitts of the Counts of Monroe cooperated with the Medical Socich of the State of 
New York in condnrting a PoMgradnate Institute in Rochester, N Y, No\ ember 
n--13, 1911 Dr Russell L Iladen, FACP, Cle\cland, Ohio, conducted a forum 
<•'1 “ L'dKiratorj Mcthfvls in Clinical Medicine ” ^ 

one Ilf till cienint; «;e'»i.«ons Dr John A 'loomey, FACP, Clc\eland, Ohio, 
{.’•I wn.tvl the Monrot Count) Medic.il Society Lecture on *' Polionijelilis ” 


On*. «•* th- ot Ltcuirc’; to the F-aitN ' -pon^ortd b> the BrooUjn Institute 
.’.I St.iiJti , tut* M<dtcal Srxnctj of iht Coum. of Kings and the Academj 
•'* <>• liro Mjn v lU la, p-iscntcd on M.trch 24, 1912, In Dr Walter C 
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AUaie/, FA CP, Senioi ConsuUant in Medicine, Mayo Clinic, Rochester, Minn 
Di Alvarez will discuss " Food, Faith and Civilization ” 


The Central Society for Clinical Research held its 14th Annual Meeting in 
Qiicago, 111 , No\ ember 7-8, 1941 Among die speakers were 

Dr Al\in E Price, FA CP, Detioit, Midi Sputum Studies in Pneumonia 
The Selection of Therapy”, 

Dr Elmer L Sevringhaus, FA CP, Madison, Wis Treatment of Parathy- 
roid Tetany”, 

Dr George E Wakerlin, F A C P , Qiiogo, Dl — “ Treatment of Experimental 
Renal Hypertension with Renin”, 

Dr Nathan S Davis, III, F A C P , Chicago, 111 — “ Chronic Sub-Nutrition and 
Essential Hypertension” 


A gioup of tliirty-seven inteiiis, representing fifteen nations of South, Central 
and Caribbean America, have arrived in die United States to spend a year in United 
States hospitals and medical sdiools These interns have received fellowships for 
study in this country' through the cooperation of the Office of the Coordinator of 
Intcr-American Affairs, the Pan American Sanitary Bureau and other participating 
institutions Fdlows of die College who are among the members of the committee 
of sponsors for the plan under which diese mterns are studying are the following 

Dr Walter W Palmer, Bard Professor of Mediane, Columbia University Col- 
lege of Physicians and Surgeons, New York, N Y , 

Dr Currier McEwen, Dean and Associate Professor of Medicine, New York Uni- 
lersity College of Medicine, New York, N Y , 

Dr William S McCann, Charles A Dewey Professor of Medicine, University of 
Rochester School of Medicine and Dentistry, Rochester, N Y , 

Dr William J Kerr, Professor of Medicine, Umversity of California Medical 
School, San Francisco, Calif , 

Dr Francis G Blake, Dean, Yale University School of Mediane, New Haven, 
Conn , 

Dr William D Cutter, Secretary, Council on Medical Education and Hospitals, 
American Medical Association, Chicago, 111 


Tlie Southern Medical Association held its 35th Annual Meeting in St Louis, 
Mo, November 10-13, 1941 Dr James S McLester, FA CP, Birmingham, Ala, 
addressed a Public Session, Monday evening, November 10, on "Nutrition in War 
Time” On Tuesday evening, November 11, which was President’s Night, Dr Paul 
H Ripger, F A C P , President of the Association, Asheville, N C , delivered an 
address on " Giants of Yesterday ” 


Dr James S McLester, F A C P , Birmingham, Ala , spoke on ” Functional Dis- 
orders of the Digestive Tract,” and Dr Philip S Hench, F A C P , Rochester, Minn , 
spoke on " Management of Chronic Arthntis,” at the 6th Annual Meeting of the Gulf 
Coast Ginical Society, held in Pensacola, Ra, October 16, 1941 


Dr Luther Badi (Associate), Newport, Ky, has been chosen one of the Vice 
Presidents of the Kentucky State Medical Association 
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At tlie recent annual meeting of the Midiigan State Medical Society in Grand 
Rapids, Dr Henry R Carstens, FA CP, College Governor for Michigan, Detioit, 
was inducted into the Presidency 


Dr. Eugene F Du Bois, FACP, New York, N Y, was honored at a dinner 
October 9, 1941, at the Waldorf-Astoria, to mark his retirement as Physician-in-Chief 
of the New York Hospital and Professor of Medicine at Cornell University Medical 
College Dr Du Bois has been connected with Corndl University Medical College 
since 1910 Since 1930 he has been Professor of Medicine, and since 1932, Physician- 
in-Chief of the New York Hospital He will continue as Professor of Physiology 
and Head of the Department of Physiology and Biophysics at tlie Medical School 


On September 11, 1941, tlie Bow'inan Gray Scliool of Medicine of Wake Forest 
College, Winston-Salem, N C, was formally opened Dr Thurman D Kitchin, 
FACP, President of the College, presided at tlie opening exercises and Dr Thomas 
T Mackic, F A C.P , New York, N Y , spoke on “ The Challenge of a New Medical 
School to the Faculty, Students and Community " 

W'ake Forest College School of Medical Sciences, w'hidi offered only tlie first 
two \eais in medical training, announced in 1939 tliat it would move to Winston- 
Salem and expand into a four 3 ear school The expansion was made possible by a 
gift from the Bowman Gray Fund, from tlie late Mr Gray of Winston-Salem 

Dr Coy C Carpenter, FACP, who was Dean of the two year school of Wake 
Forest will continue as Dean of the Bowman Gray School of Medicine 


Ihe Saranac Lake ^ledical Society and the Osier Club, Saranac Lake, N Y, 
ha^e announced the following winter program of lectures 

Jamiaiy 28, 1942, "Newer Chemotherapeutic Methods" — Di Noiman J Plum- 
mer, F.A C P , New York, N. Y , 

February 4, 1942, “ Hematologic Aspects of Tuberculosis of the Spleen and 
L>mph Nodes " — Dr William P Thompson, FACP, New York, N Y , 

Ftbniarj 11, 1942, "Gabriels Sanatorium Evening" — Dr John N Ha>cs, 
F A C.P , Saranac I^kc, N. Y , in charge, 

March 4, 1912, "Ston3wold Sanatorium Evening" — Dr Wa3nc L Henning 
I A«sociatc), I-akc Kushaqiia, N. Y , in charge, 

Mardi 18, 1912, "Practical Problems of Peptic Ulcer” — Dr Sara M Jordan, 
r \ CP. Boston Ma^ 


.\t the annual meeting of the Pcnnsvlvaiiia Ps3chiatric Societv in Philadelphia, 
Octolier Q, 1941, Dr Iktldwin L Keves, F.A C P , Professor of Ps3chiatr3 at the Jef- 
ff'-fin Midical College of Philadelphia, was inductctl into the Presidency Dr 
tn.irgc J Wright, F \ C.P , Professor of Nenrologv at the Universitv of Pittsburgh 
Sdifift’ of Mcd'rinc v ,i*; rhnccn Prc'sidciU-Eleet 


Dr^Ri’-'i'M D Cecil, FACP, Profe‘-'or of Clinical Medicine at Cornell Uni- 
sv v-i*; of the sptaltrs at the lOih Anmnl Postgraduate 

I'C. t of SoaMi IfSt',, held in Hou'-ton, Dceemher 4 1941 
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OBITUARIES 

DR EDWARD EVERETT CAMPBELL 

Dr Ed^^ald E\eielt Campbell, FACP, of Columbus, Ohio, died on 
July 4, 1941, as a result of an automobile accident which occurred while 
he ^^as making a piofessional call 

Di Campbell was boin in Logan, Ohio, Novembei 23, 1883 He at- 
tended the local schools and w'as graduated from the Starling Medical 
School of Columbus in 1907 For many years he enjoyed a large general 
practice m Logan, Ohio He then became interested in internal medicine 
and took a postgraduate cotiise at Haivard Medical School and also 
studied Cardiology m London, England 

He then moved to Columbus, Ohio, w'here he devoted his entire time 
to the practice of Inteinal Medicine He was a member of the Semor 
Staff of Grant and Mount Carmel Hospitals of Columbus He was also 
a membci of the Courtesy Staff of The Starling-Loving University Hos- 
pital Di Campbell w as a membei of the Columbus Academy of Medicine, 
Ohio State Medical Society, American Medical Association, American Heart 
Association, and Fellow of The Ameiican College of Physicians since 1936 
He w'as an authoi of seveial published papers 

Dr Campbell, to those who knew him well, was a fine fiiend, a marvelous 
host, and a man who leally enjoyed life He took great pride in upholding 
the standard of the American College of Physicians and gave of his full 
strength to his patients The College has lost an ardent Fellow, his patients 
a fine doctor, and his fi lends a loyal and steadfast companion 

A B Brower, M D , FACP, 

Governor for Ohio 


DR CLEMENT L JONES 

Dr Clement L Jones, FACP, of Springfield, Ohio, died August 2, 
1941, from a coronary accident Dr Jones was born in Winchester, In- 
diana, on April 29, 1876, the son of Di and Mrs Levi Miller Jones, and 
there he received his eaily education He attended Washington and Jeffer- 
son College and received the Degree of Bachelor of Science m 1899 In 
1903 he was giaduated from the Johns Hopkins University School of Medi- 
cine, and in 1904 he received the degree of Master of Science fiom Wash- 
ington and Jefferson College 

After leaving Johns Hopkins he served as pathologist to a hospital in 
Vicksburg, Miss , and soon w'as made an Assistant in Mediane at Starling 
Medical College in Columbus, Ohio Dr Jones was Pathologist at Mount 
Carmel Hospital in Columbus from 1904 to 1906, and was for many years 
pathologist at Rickly Memorial Hospital in Springfield, Ohio He prac- 
ticed medicine m Springfield for tliirty years 
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For many years he was a member of the Staff of the City Hospital in 
Springfield At his deatli he was Director of the Department of Medicine 
of that hospital, and its Cardiologist He conducted cardiac clinics twice 
weekly and this ser\ ice was a source of great pride and satisfaction to him 
He uas Director of the Springfield Clinical and Pathological Laboratory 
since 1913 

Dr Jones served his country with great distinction during the World 
War He was formerl}- Secretary and President of the Clark County Medi- 
cal Society He was a member of the Clark County Medical Society, the 
Ohio State Medical Association, the American Medical Association, the 
American Heart Association, and The American College of Physicians 
He was also a Diplomate of The American Board of Internal Medicine 
Dr Jones never lacked enthusiasm for his w'^ork and constantly sought 
to keep abreast of the times in all things medical He W'as a true friend 
and a gracious gentleman The profession and people of Springfield have 
lost a fine doctor in the passing of Dr Jones 

A B Brower, M D , F A C P , 

Governor for Ohio 


DR GEORGE FORDHAM 


Dr Gcoige Foidham, FACP, Medical Supervisor of the Powcllton 
Division of the Koppcrs Coal Company, died unexpectedly of a heart ailment 
at his Powelllon, West Virginia, home on October 4, 1941, at the age of 63 
year*; He w'as born March 4, 1878, in New York City, graduated in phaiin- 
ac> fiom the New York College of Pharmacy in 1897, and received Ins 
medical degree from the University of Virginia, Department of Medicine, 
in 1907 Di Fordham did postgraduate w'ork at Har\ard and the 
Massachusetts Institute of Tcchnologj’ 

'I'hc <leceased served as a jirivatc in the United States Army dui ing the 
Spanish American War In 1917 he was commissioned as a Captain in 
tile \rnn Medical Corps, and ad\anccd to Lieutenant Colonel in 1919 He 
‘•er\cd 111 the American Expeditionary Force in France and was cited b\ 
(itneral Headtpurter'! He also rccei\cd the siKci medal of the Polish Red 
Cross in 1921. liaiing seen actne service with the Polish Army during the 
•lekiisc and retreat from Kie\ tliat >ear. 

During recent }ears he has bten a Member of the Stall at Morris Me- 
niorul ITncpital for Crippled Children CMilton) ; Consultant, Dust Tiivcsti- 
irntioti U Public Health Scrxiic: Member and former President, Fayette 
t *isi’n\ Mtdiial Sociil} and Society of Tiiductrinl PluMcians and Surgeons 
oj We t \ngim.>; Member, Vest \*irgima State Medical A‘;sociation, As- 


' > t'M>* I 


of lTidn''tr‘al Ph\sieiaiis and Surgeon^, \s<;oci.ition of Militar\ 
Soutlurn Mc<l*(al As-'ociatbni anrt National Satct> Council; Eel- 
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low, American Medical Association and American College of Physicians 
(193S) , aulhoi of many published papeis 

During his service in Poland, Dr Fordham married an American 
Red Cross nuisc, Miss Maiy Fiances Yodzis, who survives Also surviving 
IS one son, George Foidham, Jr , a medical student at Duke University 
Dr Fordham was buiied with full military honors in Arlington Na- 
tional Cemeter}' 

Albert H Hoge, M D , F A C P , 

Governoi for West Virginia 


DR GEORGE MACDONALD ALBEE 

Tilawiaining, even to his last hours, his sincere and studied interest in 
caidiac disease, Di George Macdonald Albee died at his home in Worcester, 
Mass , August 10, 1941 Tiuly did he “die in the harness” — ^active to the 
very end, according to his oft expressed desire For some weeks he had 
been made uncoinfoi table by increasing symptoms of coionary insufficiency, 
progressing finally to a terminal coronary thrombosis 

He was born in Hopkinton, Mass , m 1871, to parents of old New Eng- 
land lineage His father, Dr George Sumner Albee, had been a country 
practitioner in Hopkinton foi many years After receiving his medical de- 
gree in 1893 from New York University Medical College, Dr Albee prac- 
ticed a year in Sto^^ e, Vt , and then established his office in Worcester, Mass , 
for the general practice of medicine 

Following this countiy’s entiance into the first World War, Dr Albee 
piomptly offered his services to the government, and was ordered to Camp 
Dix as a Captain m the Medical Corps of the U S Army Here his im- 
mediate pioblem was the historic infiuenza epidemic of 1918 Fiom Camp 
Dix he attended a course at the Army Heart Hospital in Lakewood, N J , 
and then became Chief of the Caidiovascular Board at Camp Custer, and 
later at Camp Meade He received his honorable dischaige from the Army 
in July, 1919 

Before returning to Worcester, he took postgraduate work in the field 
of cardiac disease at Johns Hopkins Hospital, Baltimore, Peter Bent Bng- 
liara Hospital, Boston, The Mayo Qinic, Rochester, and the National Heart 
Hospital, London Following this concentration in a subject which was al- 
ways his most vital interest, he returned to practice in Worcester, where he 
has ever since been fondly known as " the heart doctor ” 

He was a member of the Massachusetts Medical Society, a Fellow of 
the American Medical Association, and a Fellow of die American College 
of Physicians since 1926 He belonged to the Johns Hopkins Alumni 
Association and to the New England and American Heart Associations 
In 1937 he was certified as a specialist by the American Board of Internal 
Medicine Although Dr Albee, by reason of a somewhat retiring nature, 
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consistently avoided selection to office in the various local medical societies, 
he was made a governor of the New England Heart Association the year 
before his death — an honor which he deeply appreciated Locally he was 
a member of the Worcester Club, Tatnuck Country Club, Bohemian Club, 
Practitioners’ Club, Gen Devens Post of the American Legion and the 
]\Iihtary Order of the World War 

Dr Albee might wtW be called the dean of cardiology m Worcester 
In his long association with the Worcester City Hospital as its Cardiologist, 
one may call to mind his tender and knowing ministrations to the old fash- 
ioned and temperamental electrocardiograph which at one time filled a whole 
hospital room in its complicated expanse, or one may recall his quick and 
shiewd estimate of a person’s cardiac status, which he could in turn aptly 
expiess to the patient by the use of some telling and appiopriate aphorism 
He indeed filled a big niche in the hospital staff At the age of sixty-two 
he suggested that he be “ promoted to the consulting staff ” and not simply 
retired — ^a method of expression which has become standard parlance, when 
once a staff membei reaches that venerable age 

Besides the Worcestei City Hospital, Dr Albee, at the time of his death, 
was Consulting Cardiologist to Fairlawn, Belmont, Heniy Heywood Me- 
morial (Gardner) and Webster Distiict Hospitals, and Hospital Cottages 
for Children (Baldwinsville) 

Dr. Albee eageily and regularly attended the \arious conventions of the 
American College of Phjsicians and the Ameiican Medical Association, as 
well as the local meetings of the New’ England Heait ^Association and the 
Worcester District !Mcdical Society He was easj to appioach and affable 
Ills practical and w'orkiiig knowledge of caidiolog}' w’as very effective 
This, together with a unique and delightful personality, gave to Dr Albee a 
position supreme in piofc«!sional circles and made him well loved by Woices- 
tcr’s cieryday citizenry 

F Bln JAM IX Carr, M D , F A C P , 

Worcester, Massachusetts 


DR LOUIS FAUGER1-:S BISHOP, SR 

Dr Lnuic Fa»gerc<! Bl^hop. Sr , M \ . M D , Sc D , F .V C P . w-as born 
ill Xtw Brunswick, X T , Maich 14, 1864, and passed away October 6, 
l?tl, of pmumoma, at hi'? home, 1172 Park A\cuue. New* York, N Y. 

D- Bishop reoeued a hhci.il education in the schools of hi«; natiic cilv 
Ik was a gr.uhuitc St P.iurs School, Concord, X II He graduated 
fruiu Rutcirs College, BA , in 1885, and reteiicd the honorary degices of 
M. \ 111 188^ and Sr D m 1^20 from tlie *>ame institution He studied 
r»;(4»ctt»e with Dr. William FliiKr of Trenton. X J In 1886 he entered 
*lu‘ i fit; of IMii'-nian- and Siirgtoin. of ( olumbia Um\cr‘‘ity, and it- 
• hi- M D I»i 18*^‘>. llitreafter 1 m coming Resident Physician at 



COLLEGE NEWS NOTES 1133 

St Luke s Hospital, New Yoik City, 1889—1892 Thereafter he was identi- 
fied for three months with the Sloan Maternity Hospital, and for five years 
held an appointment at the Vanderbilt Clinic Beginning in 1895 he engaged 
111 prlN'ate piactice in New York City, and in 1908 devoted himself exclusively 
to diseases of the heart and blood vessels Dr Bishop was formerly Pro- 
fessor of Diseases of the Heait and Circulation at Fordham University 
Scliool of Medicine, a former Piesident of the Good Samaritan Dispensary, 
former Consulting Physician to Mercy Hospital (Hempstead, L I , N Y ), 
and at the time of his death he was Consultant in Diseases of the Heart, 
Lincoln Hospital, and Consulting Cardiologist to the Sea View (Staten 
Island) and Goshen Hospitals 

During the World War, he sei\ed as Cardiologist on local Advisory 
Board No 23, May 3, 1918, through March 31, 1919 He was a member 
and foimei secrefaiy (1895-1903) and two years Chairman of the Section 
on Medicine of the New York Academy of Medicine, member of the New 
York Pathological Society, Society of Alumni of St Luke’s Hospital, 
Ameiican Society of Tropical Medicine, Ameiican Theiapeutic Society, 
American Medical Editors and Authors Society, New York State and New 
Yoik County IMcdical Societies, New York Gastro-enterological Association, 
Society of Medical Jurisprudence, New York Society for the Relief of 
Widows and Orphans of Medical Men, and American Heart Association, 
Fellow of the Ameiican Medical Association He was a Director of the 
New York School foi the Deaf, Director of the Y M C A of New York 
City, Tiustee of Rutgeis Univeisity, Trustee of the Museum of the Ameri- 
can Indian, New York City, a member of the Sons of the Revolution, Found- 
ers and Patriots of America, Pilgrims, Holland Society, St Nicholas So- 
ciety, New York Genealogical and Biographical Society, a member of the 
following clubs Umveisity, Metropolitan, Racquet and Tennis, Seawanhaka 
Corinthian Yacht, New York Athletic, Columbia University, Explorers 
Club, Maidstone Club, East Hampton (L I , N Y ) Fencers Club and the 
Rotary Club of New York 

Dr Bishop was author of a host of publications, starting in 1893 with 
an article dealing witli “ A New Measurement in die Study of Fever ” He 
published one or more articles annually almost to the end of his careei 
Among books published by him were “ Blood Pressure ” (with four revi- 
sions, from 1904 to 1914) , “ Arteiial Scleiosis ” (1914, with two revisions 
tliereafter) , “ Heart Troubles, Their Prevention and Relief ” (1920) , “A 
Key to the Electrocardiogiam ” (1923) , “ History of Cardiology” (1927 ) , 

“ The Medianism of the Heait and Its Anomalies ” (a translation from the 
Fiendi of Emile Geraudel, 1930) 

Dr Bishop was a Chartei Fellow of tlie American College of Physicians, 
and played a laige part in its founding in 1915 and m its- early admnistra- 
tion His name appears on the fiist roster of physicians dedared Fellous 
of the College “in recognition of their special meritorious services to the 
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science and practice of medicine*’ ^His participation in College affairs 
covered many years, and he was deeply interested m all of its activities to 
the end of his life 

Dr Bishop is survived by his wife, Mrs Charlotte Dater Bishop, one son, 
Louis Faugeres Bishop, Jr , M D , F A C P , a daughter-in-law, Mrs Kath- 
leen Sinclair Bishop, and four grandchildren 

C F Tenney, MD,FACP, 
Governor for Eastern New York 

DR LOUIS LAWRENCE SYMAN 

Dr Louis L Syman, F A C P , was born in Cleveland, Ohio, in 1871 
He pursued his elementary education in Cleveland and was graduated from 
Wittenberg College with A B and A M degrees He received his medical 
certificate from Starling Medical College in Columbus in 1898 He was 
Staff Physician at the Springfield City Hospital from 1898 to 1925 Dur- 
ing the Spanish-American War he was Recruiting Examiner During the 
World War he was a Regimental Surgeon and also Surgeon of the R O 
T C of Wittenberg College 

He uas a member of the Clark County Medical Society, the Ohio State 
Medical Society and the American Medical Association He had been a 
Fellow of the American College of Physicians since February 25, 1920 
He letired from the practice of medicine a number of years ago because of 
ph} sical disability 

A B Broweu, M D , F A C P , 

Governor for Ohio 

DR WILLIAM HENRY RILEY 

Dr William Henry Rilej' died August 24, 1941, at the home of his son, 
W'illiam II Riley, Jr , near Mattoax, Va , after a brief illness For neaily 
fifty 5 cars he uas chief neurologist at the Battle Cieek Sanitarium He 
was horn in Boston, February 5, 1860, and caily came to Michigan He 
was graduated with a B A degree from Battle Cieek College and with a 
nitdical degree from the Unuersity of Alichigan in 1886, wdicn he returned 
as a member of the staff at the Sanitarium A few jears later he w'as ap- 
p^mited Medical Director of the new Boulder (Colorado) Sanitarium which 
post he held for eight \cars While there he was part-time professor of 
nomolog\ 111 the medical department of the Um\crsit\ of Coloiado He 
was mnniid December 23, 1897, to Miss Tlenrictta M Zollinger, a giaduate 
of the University of Wisconsin 

(hi retiiniing -to Battle Creek he was appciinlcd ])rofessor of neurologj 
in the American Medical Mis^ionan College, which position he held with 
distinction until the College was merged w’ith a Chicago university in 1914. 
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111 1912 he spent some niontlis m leading clinics in Munich, Vienna, 
Dublin and London He was a Fellow of the American College of Physi- 
cians (1923), the Ameiicaii Medical Association, the American Psychiatric 
Association, and the Society foi Research m Mental and Nervous Diseases 
Dr. Riley A\as a keen student, with an unusually clear, scientific mind 
He made many obsciiie diagnoses and was an outstanding scientific figure in 
any gathering which he attended His scientific papers and productions were 
many He ^\as a modest, conscientious man, devoted to his patients, and he 
will long be icmembered foi his faithful, untiring service to them 

Dr Riley is survived by his widow, a son, and a sister. Miss Minnie 
Riley, R N 

A B Olsen, M D , F A C P 
DR JOSEPH WIENER 

Dr Joseph Wiener died suddenly at his home in Asbuiy Park, N J , 
September S, 1941, of a coronary Arombosis Though only forty years 
of age Dr Wiener had established a definite place for himself m his 
community He was a 32d degiee Mason and a man of wide cultural in- 
terests, being especially interested m photography and music He was be- 
loved by his patients, had the full confidence of his professional associates, 
and Ins untimely death cuts short a career which gave promise of great 
usefulness both as a citizen and as a physician 

Dr Wiener ^^as born in New York City, October 19, 1901, attended the 
University of Maryland, wheie he first took a piemedical course, and was 
then graduated m medicine in 1925 He interned, 1925 to 1927, at the 
Chestnut Hill Hospital, Philadelplua, and the Ford Hospital, Detroit In 
1927 he took up practice in Asbury Park and received an appointment in the 
medical O P D of the Pennsylvania Hospital (Philadelphia), which he 
held for seven years Also m 1927 he became Attending physician at the 
Monmouth Memorial Hospital (Long Branch), and the following year was 
placed m charge of its Cardiac Clinic In 1933 he was appointed an As- 
sistant Physician, Vascular Qinic, New York Post-Graduate Medical 
School and Hospital, and recently was made Chief Cardiologist at the Fitkin 
Memorial (Neptune, N J ) 

He was a member of the Monmouth County Medical Society, the Medi- 
cal Society of New Jersey, the American Therapeutic Society, and was a 
Fellow of the American Medical Association He became a Fellow of 
the American College of Physicians, December 13, 1936 

Dr Wiener is survived by a son, Joseph, junior, aged eleven , a brother, 
Murray, of Washington, D C , and a sister, Mrs Max Warner, of Bradley 
Beach, N J 

George H Lathkope, M D , F A C P , 

Governor for New' Jersey 
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POSTGRADUATE FACILITIES IN INTERNAL MEDICINE AND 

ALLIED SUBJECTS 

The Board of Regents of tlie American College of Physicians has directed the 
publication in the “ Annals of Internal Medicine,” from time to time, of announcements 
relating to available educational opportunities in Internal Medicine and tlie allied 
specialties, particularly from tlie standpoint of postgraduate courses 

An attempt has been made, by communicating with the deans of all medical schools 
in the United States and Canada and with organized postgraduate meetings and so- 
cieties, to collect all available data Unfortunately tlie Executive Office has been unable 
to obtain replies from all tliese agencies, and, in some instances, when replies have 
been forwarded the information is somewhat incomplete The folloiving announcement 
of postgraduate courses and postgraduate meetings, theiefore, will be supplemented 
in future reports For greater detail, consult the institutions 

Part I — Graduate Institutions 


Columbia Unnersity 

Xew York Post-Graduate Medical School and Hospital 
Irving S Wright, M D , Executne Officer 
303 E 20tli St 
New York, N Y 

A number of full-time and pait-timc coui&es designed to help the physician to 
keep abreast of modern procedures in the diagnosis and treatment of diseases are 
offered throughout the year 

Full-fwtc Cowscs 

300 — Semtiiai in Jntcnial Medicine 

Two months, beginning January 5, 1942, and April 6, 1942 Registration may 
be accepted for one month, but preference is gi\cn to those who enroll foi 
both months Fees, $125 00 for one month , $200 00 for tw'o months 

330 — Ailhiitit and Rhcinnatic Dtscasi^ 

File days, March 2-6, 1942, Fee, $3500 

331 — Allci gy 

Three weeks, Decembci 1-19, 1941, and April 13-May 1, 1942, Fee, $15000 

332 — Cardwi asctdai Di vases 

Three weeks, June, F>42 exact dates not announced; Fee, $75 00 

3?3 — .ictife and Chrome Divavs of the Chest 

Ten d»\s, rebrnarj 2-13, 1942; Fee, $50 00 

^37— Diabetes Mellitus, Xefhi itis, and Hypertension 
Flic days, March 9-13. 1942, Fee, $35 00 

Hi apt uties 

File d i\'., IXcember 1-5, l*>tl , Fee, $35 00 

' 1 ! — S^h'pos I tn ^leduine 

da>«., June, 1912, evict dates not announced Registration will bt 
for tin fiitire ten dais ot for cither the first or second fivc-dai scc- 
tnn Fti.^ lor file diis; $5000 for ten days 
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345 — Elccti ocat dtogi aphy 

Five dajs. May 18-22, 1942, Fee, $50 00 

347—Chutcal Intcipiclahoiis of Labotatoiy Data 

Fi\c dtijs, June, 1942, exact dates not announced. Fee, $3500 

34S — Tiopical Medicine 

Five days, May 25-29, 1942, Fee, $5000 

350 — Pidmonaiy Tubeicidosis 

Two weeks. May 4-16, 1942, Fee, $5000 


351 — Symposium on the Clinical Applications of Chemotherapy and Vttanmis 
Five dajs, February 16-20, 1942, Fee, $3500 


353 — Metabolism, Including Endociinology and Nutuhon 
Fne days, Maj 11-15, 1942, Fee, $35 00 


1110 — Diseases of the Livci and Biliaiy Tiaci 

Six da}S, June, 1942, exact dates not announced, Fee, $3500 


1 134 — Eiidoci inology 

Ten days, March 16-27, 1942, Fee, $5000 


1140 — Pciiphcral Vasculai Diseases 

Five days, December 8-12, 1941, Pee, $35 00 


1142 — Recent Developments in Diagnostic Ptocedwes 
Ten days, January 19-30, 1942, Fee, $50 00 


1143— -jP/tywcfli Therapy 

Fn’e days, April 6-10, 1942, Fee, $35 00 


Part-time Courses 


The following courses will be offered beginning the week of January 5, 1942, and 
April 6, 1942 Tlie courses consist of lectures and dinical demonstrations 
stressing tlie diagpiosis and treatment of the various disease conditions 


301 — Arthi itis and Rheumatic Diseases 

Two months , 9 00 a m to 12 00 m , Tuesdays , Fee $35 00 


303 — Cardiology 

Tw'o months, 2 00 to 5 00 p m , Mondays, Fee, $35 00 


304 — Clinical Inteipietations of Laboiatoiy Data 

Tw'o months, 9 00 to 11 00 am, Wednesdays, Fee, $25 00 


307 — Pioblems in Diagnosis 

Two months, 9 00 am to 12 00 m, Mondays, Fee, $3500 

308 — Acute and Chi ante Diseases of the Chest 

Two months, 9 00 a ra to 12 00 m, Tliursdays, Fee, $35 00 

309 — Diseases of the Thyroid and Other Endocrine Glands, andNiiti ttion 

Two months, 9 00 am to 12 00 m, Fridays, Fee, $3500 

310 — Diseases of the Liver and Bdiary Ti act 

Two months, 11 00 am to 1 00 pm, Wednesdays, Fee, $25 00 


311 — Gasti oenterology 

Two months, 2 00 to 5 00 pm. 


Wednesdays, Fee, $$3500 
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312 — Diseases of the Spleen and Clinical Hematology 

Two months, 2 00 to 4 00 pm, Fnda 3 'S, Fee, $2500 

315— Psychological Aspects of Intenial Medicine 

Tw'o months, 4 00 to 5 00 p m , Fnda\'s; Fee, $15 00 

319— Peripheral Vasculai Diseases 

Two months , 2 00 to 4 00 p m , Tuesdays , Fee, $25 00 

320 — Gastroscopy 

Three hours w'eekly for twelve weeks, 9 00 am to 12 m, Wednesdays, 
ilay 6-July 22, 1942 , Fee, $75 00 

335 — Electrocai diogi aphy 

Two tw’o-hour sessions w’eekly for four w'eeks, 9 00 to 11 00 am, Tuesdays 
and Tliursdaj's, April 7-30, 1942, Fee, $5000 

344 — Advanced ElecUocaidiography 

Twro two-hour sessions weekly for four wrecks, 9.00 to 11 00 am, Tuesdays 
and Thursdays , May 5-28, 1942 , Fee, $50 00 

The New York Post-Graduate Medical School has also scheduled similar courses 
in ncurolog} and psjchiatiy, patholog}', pediatrics, bacteriology, dermatology and 
sj philologj 

Cook Count} Graduate School of ^Icdicine 
James F Askin, Registrar 
427 S Ilonore St 
ChiC€*igo, Til 

Electrocardiography and Hcait Disease — Monthly Course, starting first day of each 
montli, except August Fee, by arrangement 
Roentgenology — Starts c\ery ^londay 

Courses in roentgen-raj diagonsis, fluoroscopy and therapy. Fee, by anangement 


Uni\crs>ity of Minnesota 
'Jhc Ma>o Foundation 
Donald C Balfour, M D , Director 
Kochc«ter, Minn 


Ihc Graduate School of the Uiuvcrsit}’ of Minnesota in cooperation with the 
Ma\o Foundation offers full-time couiscs in the basic sciences and clinical specialties 
kadint; to the degree of Master of Science or Doctor of Philosophy For the Master’s 
degree in clinical subjects, two or three scars arc rcqtiiicd; for the Master's degree 
without sptcid designation in the laborator> sciences a minimum of one jear (three 
qinricist of nsulence i< required, for the Master’s degree with the field named, such 
O'. M S in Path three \cars arc requirul Fee, $75 00 per quarter for residents of 
Mnuu'-ota $12500 jicr quarter for non-residents 

A linmed number of fellowships and assistantships in the \arious branches of 
m^l’cine and surgery arc oftored at the Majo roundation under the auspices of the 
rm\cr'it> of Minm^ota These ttlkmships and assistantships arc designed for 
th.r,t v’polnee receniK completed tficir internship folloving graflu.ition from medical 

‘ t.M 


III' 
.-r t'fi '> 
» * If.* 
-*‘t *« 1 e* 


< .iLiiout the star short periods of lectures ekmonstrations, etc, are .irrangetJ 
I«.i* litif.t 'Int.se MiiipoMa arc devoted to a specific subject or field, 
m.’-c fi. 'Sirc**<nsue prcsMii.itnm o» material of variab’c scope Dates ami 
ot t* I* * • tMt»*' 1 1 .,rt not aimoiinred 
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Unncisii} of PcnnsylvaiiM Giaduatc School of Medicine 
Robin C Buciki, MD, Dean 
36th & Pine Sts 
Plidndciphia, Pa 

This institution offers the following oppoitumties in advanced medical studies 
to phjsicians 

Oigani7ed Basic University Intiamural Graduate Studies in each of the clinical 
specialties leading to a certificate Internal Medicine, Pediatrics, Neurology-Psy- 
chiatr\, Dcrinatolog)-Syphilology, Radiology— eight months, October-June, 1942 
Unnersitj -aegis Graduate Intramural or ^tramural Cooperative Continuation 
Clinical and Ihesis Studies in each of the above special dinical fields, or in an ap- 
pro^cd diMSion thereof, icquire an additional two or more years of training and lead 
to tlie degree of blaster of Medical Science Tlie Univeisity does not provide these 
studies but does coopeiate tlierewith 

IndiMdual Graduate Intramuial or Extramural Cooperative or Independent furthei 
Continuation Reseaich Studies in the field related to the previously attained Master’s 
degree, uhich requires an additional one or two years, and leads to the degree of 
Doctor of I^Icdical Science These studies are specially authorized and recognized 
by the University for each doctorate degree, but are not usually provided for 

Specially Planned Intramural or, partially, Extramural Graduate Nonclmical 
Candidacies in the Medical Sciences require ffiree or more years and lead to the 
degree of Doctor of Medical Science Tliese candidacies are usually based on de- 
partmental voluntary assistantships, as such posts become available 

The Graduate Sdiool of Medicine of the University of Pennsylvama also sponsors 
personal courses in subdepartmental fields During the 1941-42 session the following 
courses in tlie Department of Internal Medicine will be offered 

Caidiology — ^William D Stroud, MD, Professor of Cardiology 

Eight Thursdays, 48 hours, beginning die first Thursday of January and April, 
1942, Fee, $8000 

Elcctiocmdtogiaphy and Caidiac Roentgenology — Thomas M McMillan, MD, Asso- 
ciate Professor of Cardiology, and Samuel Bellet, M D , Instructor in Cardiology 
Five days, 30 hours, dates by special arrangement. Fee, $60 00 

Cluneal Gastio-enteiology—'Bxxay L Bockus, MD, Professor of Gastro-enterology 
Sixteen weeks, 500 hours, dates by special arrangement. Fee, $400 00 

AIlci gy — ^Harry B Wilmer, M D , Associate Professor of Allergy 

Four weeks, 40 hours, dates by special arrangement. Fee, $15000 

Diabetes Mrf/i/«J^Edward S Dillon, MD, Assistant Professor of Diseases of 
Metabolism 

Two to four weeks, 75 hours, dates by special arrangement. Fee, $150 00 


Part H — Other Medical Colleges 

Boston University School of Medicine 
Bennett F Avery, M D , Dean 
80 E Concord St 
Boston, Mass 

This institution offers the following short courses 

Diagnosis and Tieafment of Digestive Diseases 
Two weeks, July 6-18, 1942, Fee, $7500 
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Cardiology and Elccirocaidiogiaphy 

Two w’eeks, July 20-August 1, 1942, Fee, $75 00 


College of Medical Evangelists 

Walter E ^lacpherson, M D , Associate Dean 

Boyle & Michigan Aves 

Los Angeles, Calif 

Postgraduate extension courses are conducted under die auspices of tlie Coni- 
miltee on Postgraduate Medical Education of the Faculty of the Los Angeles Division 
of the Medical School in cooperation with the Committee on Medical Education of die 
Alumni Association of tlie College The courses w'lll be conducted on tlie basis of one 
class or clinical period each W'eek and wrill consist of didactic lectuies, round table 
discussions, clinics and demonstrations Tlie follow'mg courses will be offered duiing 
the w’lntcr quarter, Januarj' 4-March 27, 1942 

General Mcdtane 

Twelve hours. Fee, $2500 

Catdiology 

Thirtj' hours, Fee, $5000 
Neurology 

Ten hours , Fee, $20 00 


Columbia XJni\ersit> College of Fh>sicians and Surgeons 
Willard C Rapplc>e, M D , Dean 
630 W 168tii St. 

New York, N Y. 

Ihioughout the >cai this institution in coopciatioii with certain of the leading 
hospitals m New York City offers courses for contiiiuation training and advanced 
experience in the clinical Helds of medicine Couises arc divided into two groups — 
those for the general practitioner and those for the specialist. Couises for the 
gencial practitioner arc designed to present the latest ad\anccs in the vaiious fields 
of medicine with emphasis on di.ignosis and treatment, rathei than theoretieal con- 
■•ideiations Much of the instruction is carried out in small groups at the bedside and 
in the outpatient clinic Coiir«;cs for the specialist in subjects of intciest and \aluc 
arc prosided m sescral fields of medicine The program of these couises is necessarily 
flexible and registration is limited to those specialists who ha\c had adequate pre- 
Iimmaty training and experience 

Courses for General Practitioners 

< h>'ii ,t ( ardtofftaphy — Montefiorc Hospital 

Iv.Ist. wi'ds; 1-00 to 4 00 pm, 'Jliuridass, Februaiy 19-Ma\ 14, 1942, Fee 


iUtt tl >' and Arteries — Mount Sinai Hospital 

1 vi.*se ♦ ^ { o*) to 5 00 pm, Thursdijs, December 11, 1911-Ftbruary 19 
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Advanced Cow sc in Diseases of the Heait—Uoimt Sinai Hospital 

weeks, 10 30 am to 12 30 pm, Fridays, February 6-April 17, 1942, Fee, 

ydU UU 

Advanced Cow sc in Clinical Elcctiocaidtogiaphy—Momt Sinai Hospital 

Eight weeks, 8 30 to 10 30 a m , Fridays, February 6-Apnl 3, 1942, Fee, $35 00 

Diseases of Mclabohsni and Piactical Dietetics— Mount Smai Hospital 

Eight ceks , 2 00 to 3 30 p m , Mondays, Wednesdays and Fridays, February 7^ 
Match 27, 1942, Fee, $40 00 omaiy ^ 

JntcnsKc Cowsc ui Cat diovascidai Diseases — Mount Sinai Hospital 
Four weeks, full time, Apiil 6-May 2, 1942, Fee, $10000 

Intensive Course in Gastio-cntcrology — Mount Sinai Hospital 
Four weeks, full time, April 6-May 2, 1942, Fee, $10000 

Intensive Cowsc in Medicine — ^Mount Sinai Hospital 
Four weeks, full time. May 4-29, 1942, Fee, $10000 

General and Special Pathology — ^Mount Sinai Hospital 

Nine w'eeks, 8 30 to 10 00 am, Thursdays and Fridays, February 3-April 10, 
1942, Fee, $45 00 

Surgical Pathology — Mount Sinai Hospital 

Nine weeks, 8 30 to 10 00 am, Tuesdays and Fridays, April 21-June 26, 1942, 
Fee, $45 00 

Diseases of Children — Clinical Mcasmeinents of Intelligence — ^Mount Sinai Hospital 
Six weeks, 2 00 to 3 00 pm, Wednesdays, February 4-Maich 25, 1942, Fee, 
$1500 

Courses for Specialists 
Gastroscopy — ^Presbyterian Hospital 

Three afternoons weekly for two months, dates and hours by special arrange- 
ment, Fee, $20000 

Clinical Radiotheiapy — Afiiliated Hospitals 

Tltree months, full time, March 30-June 26, 1942, Fee, $250 00 

(This institution and affiliated hospitals offered numerous courses in medicine 
and medical speaalties from October to December, 1941, but because these courses 
were already underway, they have been omitted ) 


Duke University School of Medicine 
Wilburt C Davison, M D , Dean 
Durham, N C 

This institution conducts dimes and demonstrations m medicine and other spe- 
cialties 9 00 am to 12 30 pra every Saturday, dmical pathological conferences at 
5 00 p m every Friday and medical staff rounds at 11 30 am every Friday, which all 
physiaans may attend In addition, the Umversity offers without chaige postgraduate 
internships to practicing physicians for one or two weeks, and in cooperation wrath the 
North Carolina State Board of Health, the U S Children’s Bureau and the School of 
Public Health of the University of North Carolina, also offers weekly postgraduate 
courses m obstetrics and pediatrics 
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Georgetown Uni\ersitj School of ^ledicine 
David V. ^IcCaulej , S J , Ph D Dean 
3900 Resen oir Rd , N W 
Washington, D C 

Postgraduate work at the Georgetown University School of Medicine is limited to 
a series of fellowships in internal medicine, pathology, pediatrics, radiology, derma- 
tology and 5\ philology The course of stud} in each of these fields extends ovei a 
penod of at least three >ears The University will confer tlie degree of Doctor of 
^Icdical Science upon those graduate students who satisfy die Council on Graduate 
Medical Studies that they possess die ability to have made adequate progiess and to 
have made a real contribution to die field of knowledge of their respective specialties 


Ihirvard Medical School 
Courses for Graduates 
C Sidne> Burwell, M D , Dean 
Frank R. Ober, M D , Assistant Dean 
23 Shattuck St 
Boston, Mass 

Ihis institution has announced the following program of postgraduate courses 
in internal medicine and the allied specialties for the 1941-42 session 

203 — General Course in Jnlental Medicine 

A one-month course given during April, May, August and September at the 
Boston Cit> Hospital ; during June and October, at the Peter Bent Brigham 
Hospital; during November, at the Massachusetts General Hospital Un- 
limited registration, Fee, $15000, Registration Fee, $5 00 

206— ir/rc/fd Subjects in Endocrinology and Mctabobsin 

Dr Fuller Albright at Mas'sachusetts General Hospital 
August 3-15, 1942; Fee, $80 00, Registration Fee, $500 

209 — Clinical Allcigy 

Dr Francis M Rackeniann at Massachusetts General Hospital 
JuK 6-17, 1942, 9 00 am to I 00 pm w’cckda>s, with two afternoon sessions 
each week; no Saturdaj se*«sions, registration limited to men, Fee, $50 00; 
Registration Fee. $5 00 

223 — Principles and Practice of Castro-cnterology 

Dr E St.inlc} Emcr\ at Peter Bent Brigham Hospital 

Till}, 1942, fi\c da}s a week, moinings and afternoons, Fee, $10000 

72C>—Diaqnoits and ricatnicnt of Heart Disease 

Dr Edward I'. Bland. Dr Howard B Sprague and Dr. Paul D White at 
Maevacliuscits General Hospit.al .ind House of the Good Samaiitan 
April ,uul Mas, 1912. 2 •30 to 4 30 pm , Fridays, Fee, $25 00 

2i'i— f * itnltotoqy 

Dr P.ml D White. Dr Howard B Sprague, Dr Edward F Bland and 
V*- ■> at M i‘.>aclm<;t.tts General Ho<>pitnl 

.\u"a5». P>}2. MX mornings uid four afternoons a wetk. Fee. $15000 Regis- 

t' itlM.l I’tt. ' 

D' Pit: D White Dr How ird B Spragm*. Dr Edw.ird F. Bland and 
"t Mki* vhn tiiGtiier.d liosnital 



COLLEGE NEWS NOTES 1143 

Seplumbei, 1942, six mornings and £our afternoons a week. Fee, $15000 
Rcgislralion Fee, $5 00 

230 — Intel ml Medicine — Diagnosis and Ticatment 

Dr F Dennette Adams and Associates at Massadiusetts Geneial Hospital 
June 22-Tulv 31, 1942, daily, except Saturday afternoon. Fee, $20000, 
Registration Fee, $5 00 

231 — Modern Diagnosis and Ticatment of Hcait Disease 

Di Samuel A Levine and Dr Eugene C Eppmger and Associates at Peter 
Bent Biigliam Hospital 

July, 1942, dailj , Fee, $15000, Registration Fee, $500 

233 — Diabetes 

Dr Howard F Root and Dr Alexander Marble at New England Deaconess 
Hospital Registration Fee, $5 00 

244 — Cardiology 

Dr Paul D White, Dr Burton E Hamilton, Dr Samud A Levine, Dr 
Ashton Grajbiel and Associates at Massachusetts General Hospital, Boston 
City Hospital, Peter Bent Brigham Hospital and Harvard Medical School 
Full-time, twdi e-month course, beginning July 1, 1942, admission subject to 
the approval of instructor. Fee, $600 00, Registration Fee, $5 00 

This institution also conducts tliree full-time, twdve-month courses in internal 
medicine, beginning early in September, under Dr James H Means and Associates 
at the Iklassadiusetts Geneial Hospital, under Dr George R Minot, Dr Laurence B 
Ellis, Dr W Richard Older and Associates at the Boston City Hospital, and under 
Dr Soma Weiss and Associates at the Peter Bent Brigham Hospital Admittance to 
these courses is limited to a small group and admission is subject to the approval of the 
instructoi Fee, $30000, Registration Fee, $500 


Long Island College of Medicine 
Jean A Curran, M D , Dean 
350 Henry St 
Brooklyn, N Y 

Postgraduate courses at the Long Island College of Medicine are conducted under 
the auspices of the Joint Committee on Postgraduate Education of the College and 
die Medical Society of the County of Kings The Committee offers a series of three 
programs dunng die year The courses indude various branches of medicine and 
surgery and consist of lectures, demonstrations and clmics at a number of participating 
hospitals All of the couises are part-time and are offered for two hours or more 
one day each week Any graduate of a registered medical school is eligible to attend 
and the fee vanes in accordance with the number of sessions The wnnter program 
has not yet been announced 


New York Medical College 
JAW Hetrick, M D , Acting Dean 
1 E 105th St 
New York, N Y 

This offers a three-year full-time course, eight months each year, 

to qualified physicians in the basic and fundamental work of internal medicine, leading 
to the degree of Master of Medical Saence During this period the student recen-es 
an appointment as a non-resident fdlow in medicine The last two years of the course 
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are spent in an approved residencj' and m research \\ork A thesis is required for 
graduation 

Short courses in Electrocardiography, Pentoneoscopj and Gastroscopy are also 
offered; dates and fees not announced 


New York Universitj College of Medicine 
John H Mulholland, M D , Assistant Dean 
477 1st A^c 
New York, N Y 

Graduate Study i« Medicine 

A full-time three-\car course is offered to a limited number of recent giaduates 
in medicine \iho ha\c had at least two \cars of intcinship or its equivalent to pursue 
graduate work in internal medicine Problems pertaining to the basic medical sciences 
as applied to clinical medicine are developed by the students under the guidance of a 
member of the facultj of the Department of Medicine and in conjunction writh other 
departments of the College of Medicine, according to the nature of the study Regis- 
tration Fee, $12 00 for each yeat of w'ork 

« 

The following short courses arc offered 
Internal Medicine 

Fne mornings a week for a period of one montli, 9 00 am to 12 00 m , eight 
sessions during the jear from October through May, Fee, per session, $5000 

Course designed for phjsicians in general practice desiring a practical review 
of recent ad\anccs in diagnosis and treatment 

Clinical Electrocardiography — ^Louis F. Bishop, Jr, MD 

Fifteen weeks 2 30 to 4 *30 p m , Mondajs, February 2-May 11, 1942, Fee, $50 00 

Interpretation of the electrocardiogram and its practical application is presented, 
as well as measuremtnt and analysis of a large number of curv'es, operation of standard 
mstiuments, normal and abnormal electrocardiograms 

Eneiniionia — ^Jcs«c O M Bullowa, M D , and Staff 

Four-week sessions throughout the >car, six da\s a week, 9 00 a ni to 5 00 p m , 
Ftc, $10000 

Course includes clinical, ladiological, and bacteriological studies of acute res- 
pirators infections, and demonstrations of the diagnosis, couise, treatment, pathologj, 
and radiogmiihic appear.tnccs of pneumonia 

/iOrfitVnoj'— 1 Seth Ilirsch. M D , Qiarles Gottlieb, M D , and Staff. 

T hue-month course, 4 00 to 6 00 pm. Mondajs, Wednesdajs and Fridays, dur- 
ing the spring and fall sessions. Fee, $100 00 

'Jhc course presents general rocntgcn-ra> di.ignosis, designed for the general 
pr'«etiiioner in medicine and consists of lectures, practical demonstrations and 
ujittrcncc- 


.»/ it k. /.ixvr avd Ethary fract — Manfred Kmemer, M D 
lour vee^s. fue ^.‘^,lons of two hours each, 9 00 to 11.00 am, Wednesday, 
.1 »'nnr\ 7 thtom;h Feh'-n.'ire 1, 1012, at Newark f N' J ) City Hospital 


i"* 


t 




'ii.o o^r-t V .11 pre-em a tompreheii'-tvc reeiew of dise.iscs of the lucr and biliarj 
'ipii^l to f.«r,rfirir*.t the general pr. ctuioncr with recent adeances in diagnosis 
I tu ar.i nr I* \ dt of ilhistmt* d Wtuus pre.^-nt'-tion of case-, .ntid lalwia- 

> { r.K*M re . 
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Tufts College Medical Scliool 
Postgraduate Dn ision 
Sannicl Pi ogcr, M D , Ciiairnian 
30 Bennet St 
Boston, Mass 

The courses announced below are designed foi the busy general practitioner 
'\Iio \\jslics to bring Ins knowledge up to date The work is largely given m the 
New England Medical Center In addition to the tuition fee noted below, there is 
a $5 00 registration fee which covets all couises taken within a twelve-month period 

Allergy — ^Ethan Allan Brown, M D 

Fne dais May 18-22, 1942, Fee, $2500 

Catdtology — Samuel Progei, MD 

Fne dajs, May 4-9, 1942, Fee, $25 00 

Da matology A — ^Francis M Tliurmon, M D 
One week. May 18-23, 1942, Fee, $2500 

Dcnnatology B — ^IVilham P Boardman, M D 
One week, January' 19-24, 1942, Fee, $25 00 

JDioftc/cr— Joseph Rosenthal, MD 

One week, January 19-24, 1942, Fee, $2500 

Diseases of the Bone and Joints — ^Heinridi G Brugsch, M D 
One week, March 2-7, 1942, Fee, $2500 

Blech acardtogtaphy — ^Heinz Magendantz, MD 
Five days. May 11-15, 1942, Fee, $2500 

Advanced Elcchocardtogiaphy — ^Heinz Magendantz, MD 
Three days , January 26-28, 1942 , Fee, $20 00 

Endoci tnology — Charles H Lawrence, MD 
Five days. May 25-29, 1942, Fee, $25 00 

Gash o-cntcrology — Katherine S Andrews, MD 
One week, February 9-14, 1942, Fee, $2500 

Hematology C— William Dameshek, MD 
Two weeks, July 6-18, 1942, Fee, $75 00 

Hematology D — ^William Dameshek, M D 

Nine weeks, 3 30 to 5 00 p m , Wednesdays, Mardi 4-April 29, 1942, Fee, $15 00 

Internal Medicine — Samuel Proger, M D 

Four weeks , May 4-29, 1942 , Fee, $50 00 

Pcdiofricj— Elmer W Barron, M D 

Four weeks, January 5-31, 1942, Fee, $50 00 

Radiology — ^Alice Ettinger, M D 

Four days, January 13—16, 1942, Fee, $25 00 


FAlowshtps . . „ , , 

Through the Bingham Associates Fund, fellowships for postgraduate study are 

available for physiaans practicing in Marne, who are members of the Maine Medical 
Association Application should be made to the Chairman These fellowships are 
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not available to other New England phjsicians, the tuition fees, howe\ei, are placed 
at a level calculated to make the courses available to tlie great body of phjsicians m 
New England 


Tulane University of Louisiana School of Medicine 
H W Kostinayer, MD, Diiector of Department of Graduate Medicine 
1430 Tulane Ave 
New Orleans, La 

Revieiv Course m Inter nal Medicmc 

Six weeks, beginning January 5 and February 18, 1942, Fee, not announced 
Assrstarrtships 

This institution offeis to a limited number of properly qualified physicians oppor- 
tunities to become assistants in the Department of Medicine and to participate in the 
teaching activities of the staff Such individuals have assigned reading and researdi 
opportunities and, in some instances, may shape their work to lead to the degree 
of Master of Science in Medicine after a period of not less than two years 

Throughout tlie year the Department of Giaduate Medicine arranges on demand 
short intensive courses in certain subjects, such as cardiologyr, pediatrics, etc 


University of Califoinia ]Medical Sdiool 
Robert G Sprout, M D , Acting Dean 
The Medical Center 
San Francisco, Calif 

The Medical Sdiool offers tw'o short refresher courses each year, one in January 
and one in June A course in "Clinical Aspects of New’ Therapy ' will be offered 
January 5-7, 1942 This course will be intensne and is designed to meet tlie needs 
of practicing physicians It will include Sulfonamide Drugs, Drugs Used on Central 
Nervous System, Organotherapy, Drugs Used in Treatment of Diseases of die Adrenal 
Glands, New Drugs Acting on the Heart and Circulation, and Qinical Aspects of Nu- 
trition Registration Fee, $20 00 The subject of the June, 1942, course has not yet 
been announced 


University of Chicago, The School of Medicine 
Victor Johnson, M D , Dean of Medical Students 
58th St & Ellis Ave 
Chicago, 111 

Postgraduate work leading to die degree of Master of Saence, or die degree of 
Doctor of Philosophy, may be taken in the dmical departments of die University’ 
Usually one year of w’ork is required for the degree of Iilaster of Science and three 
years of work for die degree of Doctor of Philosophy Individual programs, includ- 
ing research w’ork, are planned m consultation with the department in w’liich the work 
is taken 

This institution also offers the, following intensive courses in Gastroscopy under 
the direction of Dr Rudolf Scliindler* 

Advanced Gastroscopy 

Course given for a three-month period during the summer, autumn and winter 
quarters, and is limited to one student per quarter , Fee, $150 00 
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GaKliovof>\' 

1 wo-wcck couisc gncn each momli dm mg the 
tcr«, and is htnttcd (o Ihicc students. Fee, $10000 


summet, autumn and 


winter quar- 


UnncfMtx «t CiiiLiniMti College of Alcdicine 
Stanle) Doi st .M D . Dean 
Mden ik. Bethesda A^cs 
Cincinuait, Ohio 

Ciudwlotjv 

A twQ-V'icck intcniue course in cardiology is offered by the College of Medicine 
in cooper uion with the Heart Council of the Citj* of Cincinnati during September of 
taih > ear , Fee. $75 00 

DtabNcs 

All intensive teficslicr course in weekly sessions in the treatment of diabetes 
is offcicd each spring b\ the College of Medicine and the Diabetic Council of the 
Citv of Cincimiati , exact d.ites and fees not announced 


University of Gcoigia School of Medicine 
G Lombaid Kelly, M D, Dean 
University PI 
Augusta, Ga 

'Ihc School of Afcdicinc ofiers only short courses in Electrocardiography, ar- 
rangements for winch are made on lequest to Dr Vtrgil P Sydenstricker, Professor 
of ilfcdicinc 


Univeisity of Illinois College of Medicine 
Dav id r Dav'is Itl D , Dean 
1853 W Polk St 
Chicago, III 

Postgraduate work is limited to candidates for the degree of Master of Science 
or Doctor of Philosophy These courses are full time and require one to tlwee years 
of study 

University of Kansas School of Medicine 
Hairy R Wahl, MD, Dean 
39tli St & Rainbow BIv d 
Kansas City, Kan 

Rcfieshci Comscs 

The School of Medicine offers four-day refiesher courses in all fields of medicine 
each spring Work in the sub-specialties of internal medicine, sudi as heart, chest 
and tuberculosis, is included No registration fee for physicians residing m Kansas 


University of Vermont College of Medicine 
C H Beecher, M D , Chairman, Committee of Adnunistrabon 
Peail St 

College Paik, Builington, Vt 

Gcuctal Mcdicwe , 

Farp spnng, usually during May, the College of Medicine m cooperation with 
the Vermont State Medical Society conducts a graduate assembly in general medicine 
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This assembly consists of lectuies, clinics, demonstiations, lound table discussions 
and dinical-padiological conferences, conducted by die faculty members of the College 
No admission fee foi Veimont physicians 


University of Wisconsin Medical School 
William S Middleton, M D , Dean 
408 N Charter St 
Madison, Wis 

In addition to the oppoitunities in lesidencics and icscaich fellowships, the Uni- 
versity of Wisconsin Medical School has made the following announcement 

Observation courses have been organized by the Medical Faculty and Staff of the 
State of Wisconsin General Hospital upon the appioval of the Regents of the Uni- 
versity of Wisconsin No stereotyped couises oi lectures are afforded, but attendance 
upon lectuies, dinical sei vices and staff meetings of the Hospital is arranged A 
stated fee is diarged all physicians in attendance upon the clinical services for periods 
exceeding one (1) montli This fee shall be $100 00 pei month or $400 00 per semester 
and shall be credited to the department to which die physician is assigned A cer- 
tificate of attendance shall be granted upon die completion of the course and shall 
be signed by the President, Dean of die Medical School and diief of the lesponsible 
department No credit towaid an advanced degree may be earned by such attendance, 
nor IS It purposed to include die existing residencies in die scope of this recom- 
mendation 

Eadi spiing the Medical School offers a one-week course in medicine and 
pediatrics, Registiation Fee, $7 50 


Vanderbilt University School of Medicine 

John B Youmans, M D , Director of Postgraduate Instiuction 

21st St at Edgehill 

Nashville, Tenn 

1 Medicine 

These courses, whidi are designed primarily for die holders of Commonwealth 
Fund fellowships, are given during the summer from approximatdy mid-June to mid- 
July The couise is of one mondi’s duration and consists of seminars, conferences 
and practice work in the wards and the outpatient department in Internal Medicine 
and allied specialties of dermatology, neurology, psychiatry, metabolic diseases, al- 
lergy, diseases of the chest and syphilis 

It IS designed to review this field foi the general practitionei and acquaint him 
with the advances in diagnosis and treatment A limited number of physicians 
in addition to the holders of Commonwealth Fund fellowships will be accepted under 
certain conditions Tuition, $50 00 

2 SyphtUs — Medicine 12 

This course is open to county health officeis and physicians widi appointments 
in public health units It is designed to familiarize the health officer with all aspects 
of the syphilis problem It offers him the opportunity of studying the individual 
patient, history taking, physical examination, darkfield and lumbar puncture procedures 
and treatment 

The student attends each dime session for a period of four weeks and assists 
in the conduct of the dime A series of lectures early in the course is given to review 
Ae dinical and epidemiological aspects of syphilis The remainder of the time is 
devoted to fidd work, under the direction of the epidemiologist Several such courses 
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^re gn cn fi oni «icplcnil)ci to April inclusu e Each course is limited to six physicians 
No tuition fee 

5 Syphilis— -Medicine 13 Po^tgiadmtc Comsc m Syphilis 

Jlus coutec is open to piopcily qualified physicians wishing to secure special 
tiaining in sjphilis It is designed to offer training fitting the student for positions of 
icsponcibihti in ^>pllllls control work 

The plusician is expected to take his place as one of the staff of the dime, to 
examine and ticat his patients, assuming lesponsibihty for them Opportunity for 
thorough tiaining is oflered in the conduct of a syphilis dime, the diagnosis of the 
disease, including daikficld and lunibai punctme procedures and in treatment Epi- 
deiniologic.d field woik is to be done undci tlie diiection of the epidemiologist of the 
Mphilis clinic 

Phjsicians will be accepted foi such w’ork foi a period of six to twdve months, 
dependent upon the needs of the individual phjsician No tuition fee 

/ Syphiht Ji. Dimon^halion m Syphilis Clinic Management foi Physicians and 
Niirsi s 

lilts com sc IS open to pliisicians and registered nuises It is designed to give 
an opportiinit\ to physicians and nurses to observe the management of patients and 
clinic proccdtiics foi a period of two weeks at intervals during the year Several 
such courses arc gi\ cii from September to April indusive No more than three physi- 
cians .md two ninscs will be accepted during each period No tuition fee 

5 Giadiiatc Coni sc in Inicmal Medicine 

This course consists of supci vised work with patients in the medical outpatient 
seiMcc, including the related specialties, experience in the diagnostic laboi atones, 
assigned reading, semuiars and conferences, including padiological and radiological 
conferences and autopsv study, directed study and seminars in the pre-climcal sciences, 
particularh physiology' and biochemistry Special investigation of a particular 
problem in one of the divisions of internal medicine as the basis of a thesis is re- 
quired The couise extends oiei a peiiod of one year and is open to physicians who 
ha\e completed an internship, have had an additional year’s esqierience as assistant 
icsidcnt in medicine or its equivalent and are acceptable to the school Courses begin 
July 1 and are limited to six students Tuition fee, $300 00 

Fellowships 

Three fellow sliips aie available for this course described above These fdlow- 
ships, which provide tuition, board and lodging, are open to tliose who meet the re- 
quirements mentioned above and will be awarded on the basis of the individual's train- 
ing and recommendations 

6 Special woik in the Depaitment of Medicine may be made available by special 

arrangement TniHon and fees accotdtng to anangement 
Further information legardmg these courses should be addressed to the Registrar 
of the School of Medicine, Vanderbilt University, Nashville, Tenn 


Wayne Unn ersity College of Medicine 
Edgar H Norris, M D , Dean 
1516 St Antoine St 
Detroit, Mich 

This institution offers gp-aduate courses requiring full-time study and training in 
a university fellowship, or m an approved medical residency in hospitals afSlia^ 
with tlie College of Medicine The work in these courses is designed to meet the 
requirements of die American Board of Internal Mediane It also offers post-g^rad- 
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uate woik m the field of internal medicine on a pait-time basis in coopeiation with the 
Continuation School of the Wayne County Medical Society The following aie the 
continuation courses undei the diiect auspices of Wayne University College of 
Medicine 

2 Chmcal Examination of the Hcait — ^William J Seymour Hospital, Eloisc 

Six weeks, 2 00 to 5 00 pm, Wednesdays, Fcbiuaiy 18-March 25, 1942, Fee, 
$5 00 

3 Cliiiical Electi ocai diogi aphy — ^William J Seymoui Hospital, Eloise 

Six weeks, 2 00 to 5.00 pm, Wednesdays, Januaiy 7-February 11, 1942, Fee, 
$5 00 

28 Review of Cwient Liteiatuie — City of Detroit Receiving Hospital 

1 00 to 2 00 p m , Wednesdays, specific dates not announced, no fee 

• 

29 Thetapeutics — City of Detroit Receiving Hospital 

Four montlis, 1 00 to 3 00 pm, Thursdays, Januaiy 29-May 28, 1942, Fee, 
$10 00 


Woman’s Medical College of Pennsylvania 
Margaiet D Craighill, M D , Dean 
Henry Ave & Abbottsford Rd 
East Falls, Philadelphia, Pa 

Cluneal Caidiology — ^William G Leaman, Jr , M D , Diiector 

An intensive course covering the dinical application of present day knowledge 
of heart disease will be presented in two four-houi periods a week, for a period of 
twelve weeks, beginning January 2, 1942 Case presentations in tlie ward and the 
outpatient department are supplemented by exeicises in the inteipretation of the elec- 
ti ocardiogram and roentgen methods of cardiac diagnosis The course is given in 
sections of not less than four, nor more than ten students Men and women aie 
admitted for this special work , Fee, $100 00 


Part HI — Postgraduate and Clinical Meetings 

The American College of Physicians 
4200 Pine St 
Philadelphia, Pa 

In the November, 1941, issue of tins journal the College program of one- and two- • 
week intensive postgraduate couises was announced in detail The following couises, 
arranged through the generous cooperation of the directors and the institutions at 
which courses will be given, have been arranged 

Febiuaty, 1942, Couises 

1 Alletgy — ^The Roosevelt Hospital, Department of Alleigy, New York, N Y 
Robert A Cooke, M D , F A C P , Director 

2 weeks, February 2-14 , Fee, $40 00 

2 The Diagnosis and Tieatment of Heait Disease — Massachusetts Geneial Hospital 

and the House of the Good Samaritan, Boston, Mass 
Paul D White, M D , F A C P , Director 
2 weeks, February 2-14, Fee, $4000 

3 Geneial Medicine — ^University of California Medical School and Stanfoid Uni- 

versity School of Medicine, San Francisco, Calif 
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\\ illi.inj 1 Kci r. M B , F A C P , .ind Ai thur L Bloomfield, M D , F A C P Di- 
reclois 

2 weeks, Februarj 2-14, Fee, $4000 

4 Inhntal il/erfitiiir—Johns Hopkins Unncrsity School of Medicine and University 

of Mnril.iiid School of l^Icdicine, Baltimore, Md 

\N ar field T Longcope, -M D , F A C P , and Maurice C PincofTs, M D , F A C P 
Directors ’ 

2 weeks, rcbiiiari 2-14, Fee, $4000 

5 Gothowtrtiinal Dirtwer— Graduate Hospital, University of Pennsylvania, Phila- 

ilelpliia, Pa 

IIcniN L Bocktis, Al D F A C P , Director 

1 week, Februarj 2-7, Fee, $2000 

Ptc-MccUng Cotnscs 

6 .Iftcrgy — Wasbingtoii University School of Medicine and Barnes Hospital, St 

Louis, ^lo 

Harrj L Alexander, SI D , F A C P , Director 

2 w ccks, April 6-18 , Fee, $40 00 

7 ArthnUs and Rhamattc Diseases — The Mayo Foundation, University of Minne- 

sota, and The jMajo Clinic, Rochester, Minn 
Philip S Hciich, M D , F A C P , Director 

1 week, April 13-18, Fee, $2000 

8 Peripheial Vasculai Diseases, Including Hypei tension — The Mayo Foundation 

Unncrsitj of Minnesota, and The Mayo Clinic, Rocliester, Minn 
Edgar V Allen, M D , F A C P , Director 

2 weeks, April 6-18, Fee, $40 00 

9 Gash ointestinal Diseases — University of Chicago, The Scliool of Medicine, Bil- 

lings Hospital, Qiicago, III 
Walter L Palmer, M D , F A C P , Director 
2 weeks, April 6-18, Fee, $4000 

10 Intel nal Medicine — ^Unnersity of Minnesota Medical School, Minneapolis, Minn 
Cecil J Watson, M D , F A C P , Director 

2 wrecks, April ^18 , Fee, $40 00 

11 Tuberculosis — ^University of Colorado Sdiool of Medicine and Hospitals, Denver, 

Colo 

James J Waring, M D , F A C P , Director 
1 wreck, April 13-18, Fee, $20 00 

The Twenty-sixth Annual Session of the College, covering internal medicine and 
Its allied specialties and consisting of General Sessions, Special Lectures, Panel Dis- 
cussions, Hospital Clinics and Demonstrations, will be held in St Paul, Minn , April 
20-24, 1942, wuth headquarters at the Hotel Lowry and Hotel St Paul 

For Bulletin of Postgraduate Courses and Program of the Annual Session, send 
requests to the College 

Colorado State Medical Society 
537 Republic Bldg 
Denver, Colo 

Tlie 10th Annual Midwinter Postgraduate Clinics will be held in Denver Colo , 
February 19-21, 1942 The meeting wnll consist of morning lectures, utilizing tlie 
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facilities of several of the local hospitals, and aftcinoon lecluie sessions Program 
and registration fee, not announced. 

For the thiee days immediately preceding the Postgiaduate Clinics the Colorado 
State Medical Society and tlie University of Colorado School of ^ledicine will con- 
duct intensive lefreslier courses Subjects and fees, not announced 


Dallas Southern Clinical Society 
1133 Medical Arts Bldg 
Dallas, Tex 

The Society has launclied a piogram of couises foi the Continuation of Medical 
Study to be held each year during June, October and January Intensive courses for 
the general piactitioner and specialist are held in the various branches of medicine 
and surgery for tliree-day periods The courses will be conducted at the hospitals 
and clinics of Dallas and at Baylor University College of Medicine, and will consist 
of round table discussions, clinics, demonstrations and pathological conferences 
Courses are open to all physicians who are membeis of a county medical society, 
legistration fee, $5 00 

In addition to the Continuation Courses the Dallas Southern Clinical Society 
holds an annual Spring Clinical Conference during Maich of each year This meet- 
ing consists of general assemblies, postgraduate teaching, clinics, round tables, clinical- 
pathological conferences and scientific and technical exliibits Any physician who is 
a member of a county medical society may register Registration fee, $10 00 


New York Academy of Medicine 
2 E 103id St 
New York, N Y 

During October of eadi year this society conducts a Graduate Fortnight consist- 
ing of morning panel discussions, afteinoon hospital clinics, evening addresses, scien- 
tific exhibits and demonstrations The subject of the 1942 Graduate Fortnight has 
not yet been announced Registration limited to tlie medical profession. Fellows of 
the Academy admitted without fee , all otliers, $5 00 

During the fall and winter each year, the New York Academy of Medicine 
sponsors a series of Friday afternoon lectures at 4 30 p m These lectures are open 
to the medical profession and to medical students The following is tlie program of 
lectures for this winter 

December S, 1941, Cm hosts of the Lwet — Arthur J Patek, Jr , M D , 

December 12, 1941, Cei tain Aspects of the Selectivity and Side Reactions of the Sul- 
fonamide Drugs — William S Tillett, M D , 

December 19, 1941, Recent Advances ui Knowledge of Blight’s Disease — ^Aithur M 
Fishberg, M D , 

January 9, 1942, Evaluation of Methods of Ti eating Cancel of the Female Bieast — 
Frank E Adair, M D , 

January 16, 1942, Cluneal Chennstiy tn Geiieial PiacUce — ^William T Salter, MD . 
January 23, 1942, Plasma Pi oteins tn Health and Disease — ^Robert F Loeb, M D , 
January 30, 1942, Intel i elattonships of Ophthalmology and Systeiinc Diseases — ^R 
Tonmley Paton, M D , 

February 6, 1942, Piophylactic Tieatment of Rheumatic Fevci by Sulfainlaniide — 
Caroline Bedell Thomas, M D , 

February 13, 1942, The Pathogenesis, Recognition and Tieatment of Gout — ^John H 
Talbott, M D , 
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I'cbiuaj}' 27, 1942, Modem Mcthod\ of Diagnosis in Disoidets of the GaUbladdet— 
R iTaiikhn Cartel, M D , 

Maich 6, 1942, htdicatioits foi Sutgciy and the Suigical Tieafment of Diseases of the 
Callbladdci — ^I'lionias H Russell, MD , 

ai.irch 13, 1942, Recent Adz-ances in Certain Renal Swgical Pi oblems-Gtorge F 
Cahill, M D , 

Maith 20, 1942, P^yAio pathological Dtsoideis in Childhoo(P-Wi\ham S Langford, 

13 I 

^larch 2/, 1942, Cancel of the Ccj'yit and Fundus Uteii, Panel IDiscussion— Gleorge 
Gray Waid, M D , Chairman, 

Apjil 10, 1912, Edema Its Pathogenesis and Ti catMieHf— William Goldnng, MD j 
April 17, 1942, Ncuropsycliiahic Aspects of Alcoholism — ^Herman Wortis, MD , 
April 24, 1942, Rehabilitation Snigciy — ^Henry H Kesslei, MD 


Pliiladclpliia Count} Medical Society 
21st & Spruce Sts 
Philadelphia, Pa 

The 7th Annual Postgraduate Institute of the Philadelphia County Medical So- 
ciety M ill be held in Philadelphia, April 13-17, 1942, under tlie direction of Dr Rufus 
S Reeves The subject of this Institute will be “ Modem Therapy ” and will cover 
Arthritis, Blood Dyscrasias, Chemotherapy, Diabetes, Industrial Medicine, Nutrition, 
Ophtlialmology, Tuberculosis and Proctology Members of the Society are admitted 
>\ ithout fee , others, $5 00 


Tennessee State Medical Association 
706 Church St 
Nashville, Tenn 

During 1941-42 tlie Tennessee State Medical Association will sponsor a senes 
of postgraduate courses in tlie various branches of medicine and surgery An out- 
standing instructor is selected to present m various centers throughout the state one 
lecture per week for a period of ten weeks Teadiing centers are established where 
a sufncient number of physicians are interested and the hours, day and dates arranged 
to suit the group in each district 

Dr Robert P McCombs will be the instructor of the postgraduate course in in- 
ternal medicine The subjects of his lectures will be Dtsoideis of the Heart, Cardto- 
vasculai -Renal Disease, The Management of Heart Faihtre and Renal Fatlnie, Na- 
il itional Diseases, The Anemias and Blood Dysciasias, Diabetes Melhtns, Chrome 
Non-Tiibeicidoiis Pnlntonaiy Diseases, The Uses and Abuses of Sulfanilamide, Snl- 
fapyndine and Sidfathtasole m the Piactice of Medicine, Gash omtestmal Diseases, 
and Chi 0111 c Aitlmtis 


Wayne County Medical Society 
4421 Woodward Ave 
Detroit, Midi 


The Confanuation School of Wayne County, sponsored by the Wayne County 
Medical Soaety m cooperation with Wayne University CkiUege of butane, the hos- 
pitals of Wayne County and the Detroit Department of Health, offers a series of 
part-time postgiaduate courses throughout the year m the various medical and surgical 
specialties During 1941-42 the following courses will be offered 
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Allergy 

9 Bedside Teaching iii Diagnosis and Ticaimcnt of Allcigic Conditions — ^William J 

Seymour Hospital, Eloise 

10 00 am to 12 00 m, Tuesdays, weekly throughout the year. Fee, $5 00 
23 Cltmcal Alleigy — ^Mt Caimel Meicy Hospital, Detroit 

11 00 am to 12 00 m, Tuesdays, specific dates not announced, Fee, $500 

Dermatology 

16 Deimatology — ^The Giace Hospital, Detioit 

11 00 am to 12 00 m , Satuidays, specific dates not announced. Fee, $5 00 

Diabetes 

6 Bedside Teaching in Geneial Medicine^ with Paiticnlai Refcicnce to Diabetes — 

William J Seymoui Hospital, Eloise 

10 00 am to 12 00 m, Satuidays, weekly throughout the year, Fee, $500 

11 Management of Diabetes — ^The Grace Hospital, Detroit 

11 00 a m to 12 00 m , Wednesdays, specific dates not announced , Fee, $5 00 

Gastro-enterology 

13 Gasii o-entei ology — The Giace Hospital, Detroit 

11 00 am to 12 00 m, Thursdays, specific dates not announced. Fee, $5 00 

General Medicine 

5 Bedside Teaching tn Geneial Medicine — ^William J Seymour Hospital, Eloise 
11 00 am to 12 00 m, Mondays, wedcly diioughout the year. Fee, $5 00 

7 Bedside Teaching in Geneial Medicine — ^William J Seymour Hospital, Eloise 
1100am tol2 00m, Wednesdays, weekly thioughout the year. Fee, $500 

10 Geneial Medicine and Clinical Diagnosis — ^The Grace Hospital, Detroit 

11 00 am to 12 00 m , Tuesdays, specific dates not announced, Fee, $5 00 

12 Non~Titbeicidous Diseases of the Chest — ^The Grace Hospital, Detroit 

11 00 am to 12 00 m , Thursdays, specific dates not announced. Fee, $5 00. 

18 Bedside Teaching in Geneial Medicine — Harper Hospital, Detroit 

Two months, 11 00 a m to 12 00 m , Mondays and Thursdays, during Maich and 
April, 1942 , Fee, $5 00 

22 Geneial Medicine — Highland Park General Hospital, Highland Park 
9 00 to 10 00 am, Fridays, specific dates not announced. Fee, $5 00 

Neurology 

8 Bedside Teaching in Neurology — ^William J Seymour Hospital, Eloise 

11 00 a m to 12 00 m , Wednesdays, weekly throughout the yea'r. Fee, $5 00 

19 Neurology and Neiuropsychiatiy — ^Harper Hospital, Detroit 

Eight weeks, 11 00 am to 12 00 m, Tuesdays, during December, 1941, and 
January, 1942, Fee, $5 00 

Pediatrics 

21 Pediatiics — ^Henry Ford Hospital, Detroit 

9 15 to 10 30 am , Tuesdays, specific dates not announced. Fee, $5 00 

Physiotherapy 

14 Physiothei apy — ^The Grace Hospital, Detroit 

10 00 am to 12 00 ni, Wednesdays, specific dates not announced. Fee, $5 00 
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15 Sy/>lnhIotjy — Ihe Grate Hospital, Dctioit 

11 00 a in to 12 00 in , Thursdays, speciHc dates not announced. Fee, $5 00 
26 Svt>ht!olot/y — Rccening Hospital, Detroit 

10 00 to 11 00 a ni , Fridays, speciOc dates not announced. Fee, $5 00 


School of Tropical Medicine 
Uimersitj of Pueito Rico 
San Juan Puerto Rico 

Starting No\ ember 5, 1941 and ending Januaiy 21, 1942, a series of lectures on 
Tropical Medicine will be presented at the Scliool of Tropical Medicine, San Juan, 
Puerto Rico. h\ \aiious members of the department of Medicine The following 
subjects aie to be discussed Lymphogranuloma inguinale, sprue, pdlagra, anboflavi- 
nosis and othci dedciency diseases, WeiTs disease, yaws, rat-bite fever, typhoid fever, 
parahphoid A and B, amebic dysentery, tropical lymphangfitis, dinicM aspects of 
intestinal paiasites, malarial fevers and blackwater fever, and schistosomiasis mansoni 

Ihe lectures will be given by Dr Ramon M Suarez, FACP, head of the 
Department of ^Icdicnie of tlie School, by Dr R Rodriguez-Mohna, FACP, 
and b\ Dr F Hernandez Morales 


MINUTES OF THE BOARD OF GOVERNORS 

Boston, Mass 

Apiil 21, 1941 

The first meeting of the Boaid of Goveiiiois, in conjunction with the Twenty- 
fifth Annual Session of the American College of Physicians, convened in the Han- 
cock Room, Hotel Statlei, Boston, Mass, Monday, April 21, 1941, at 5 15 pm, witli 
Dr Charles H Cocke, Chairman, presiding, and the following in attendance 

Dr James F Chin chill, Dr James J Waiiiig, Di Charles H Tuikington, Dr 
Wallace M Yater, Di Cecil M Jack (lepresenting Di Samuel E Munson), Dr 
Robert M Moore, Dr Thomas Tallman Holt, Dr William B Bleed, Dr Warren 
Thompson, Dr Nelson G Russell, Dr Leaiider A Rielj', Dr Edward L Bortz, Dr 
John L Calene, Dr J Owsley Maniei, Dr Tomas Guardia Guardia (lepresenting Di 
William M James), Dr J. Howard Holbiook, Di Oliver C Melson, Dr Ernest 
H Falconer, Dr Benjamin F Wolverton (repiesenting Dr Fred M Smith), Dr W 
S Kerim (representing Dr Joseph E Knighton), Di Henry R Carstens, Dr Edgai 
V Allen, Di A Comingo Griffith, Di Geoige H Lathrope, Dr Charles H Cocke, 
Dr Julius O Arnson, Di Alexander M Burgess, Dr Paul K Frencli, Dr Walter 
B Martin, Dr Charles E Watts, Dr Hugh A Farris, Dr Charles F Moffatt, Dr 
Fred W Wilkerson, Di Lewns B Flmn, Dr Tuinei Z Cason, Dr Ernest B Brad- 
ley (representing Dr C W Dowden), Dr Eugene H Drake, Dr Louis Krause, 
Dr John G Archer, Dr Charles F Tenney, Dr A B Biower, Dr Homer P Rush, 
Dr M. D Levy, Dr Karl H Doege (lepresenting Dr Elmer L Sevringhaus), Dr 
George F Strong and Dr John M McCants (representing Dr Ross T Mclntire) 

The Secretary, Mr E R Loveland, read abstracted Minutes of the pieceding 
meetings held at Cleveland, 1940, which weie approved as read 

Chairman Cocke introduced President James D Biuce, wdio addressed the Board 
primarily on the subject of continuing education and die work of the American Col- 
lege of Physicians in connection widi its postgraduate program 

The Executive Secretary made a full leport to the Board on die College mem- 
bership during die preceding year, including deaths, life membership, elections to As- 
sociateship and Fellowship, and similai matters He also distributed a copy of the 
1941 Balance Sheet and other financial data for the information of the Board Each 
Governor was given a mimeographed list of the candidates recommended for elec- 
tion at the current meeting by the Committee on Credentials 

Chairman Cocke announced to the Board the election to Mastership of formei 
President James Alex Millei He also announced die election to Fellowship in the 
College of a group of prominent Cuban physicians, and announced that until further 
regulations are adopted, Cuba would be induded m the territory for wdiich the Gov- 
ernor of Florida is responsible 

Dr Turner Z Cason, Governor for Florida, stated that he had been interested 
for several years in bringing into the College a number of men from Cuba, particu- 
larly from the University of Havana, and that after the group had been carefully 
organized and investigated, they had been invited to attend the Florida Regional 
Meeting of 1940, when the Florida contingent had met them all personally and dis- 
cussed dieir type of practice At this Regional Meeting the Chairman of the Board 
of Governors, Dr Cocke, and the Executive Secretary of the College, Mr Loveland, 
were guests and presented addresses concerning the College activities, aims and 
standards Dr Cason assured the Board tliat the new Cuban members were men 
of the highest type who will do honor to the College, and that other candidates from 

11S6 



MINUTES OF THE BOARD OF GOVERNORS 


1157 


Cuba will be caiefully examined and investigated, and the high standards 
He felt that nothing that has been done lecently should encourage better relations 
between Cuba and the United States tiian tlie election of these outstanding Cuban 
physicians Alany of these men have in tlie past gone to Europe for graduate study, 
and their election and association with the College will undoubtedly have a force in 
the future to divert more Cuban physicians to this country for their graduate train- 
ing Dr Cason fuither stated that these new members will attend the College meet- 
ings and take an active part 

Chairman Cocke reported the following transactions of the Board of Regents of 
December IS, 1940 Adoption of the following resolution 

" Resolved, that the Board of Regents shall compliment the Board of Governors 
for w’hat has already been accomplished and urge the further expansion of the pro- 
gram of regional meetings , that the Executive Office shall be authorized to meet inci- 
dental expenses in connection with such meetings and also to give an allowance for 
tra\ cling expenses of Officers of the College who are asked to attend these meetings ” 

In support of this resolution, the Regents had made an appropriation of $500 00 
for 1941 

Continuing, Chairman Cocke said *'As Dr Bruce has told you, the whole em- 
phasis of tins meeting is postgraduate education, the advantages of the College, and 
w'hat it has to offer are still unknown to a great many men who are members of this 
College Cultivation of the Regional Meetings is one of the best ways in which the 
men can be accorded the contact with the activities of the College, learn something 
of the advantages tlie College offers 

*'l hope as you develop these things that these Regional Meetings will grow, 
because that is one of the pnmary functions of the College You can do no better 
service to your men than by die organization of these meetings to encourage them 
to come to the courses and die College meetings generally ” 

At this point, Chairman Cocke called upon Di Edward L Bortz, Chairman of 
the Advisory Committee on Postgraduate Courses, for a report 

Dr Bortz “ Mr Chairman, President Bruce and Governors When President 
Bruce appointed this Committee a year ago, as you know, the Committee was made up 
of the Dean of Harvard Medical School, Sidney Burwell, Fred Smith of Iowa, Ernest 
Falconer of California, James J Waring of Colorado, and myself as Chairman 

"We were fortunate in having the leadership of Dr Bruce in this important 
matter Dr Bruce, as you know, has been a. leader in postgraduate and graduate 
TTiH i ral education for a great many years in this country, and it was due to his in- 
spiring understanding and energy that the State of Michigan has taken the lead in 
graduate medical education m this country It was a fortunate thing when the Col- 
lege honored itself in appointing him to be its President, and our Committee came 
along just at the time that he assumed the Presidential office 

" At this time, I want to pay tribute to the energy and enthusiasm of the mem- 
bers of the Committee who have worked so hard in furthering the work 

"Now, in order to find out exactly what the extent of interest was in the field 
of graduate medical education on the part of the members, it was necessary to send 
out a questionnaire and have a great many conferences and a lot of correspondence 
with the officials of the College and the various members to find out just what they 
would like to have in the way of postgraduate courses for the current year 

"Of the 4,000 questionnaires sent out, we had a return of almost 1,000, which, 

in our opinion, is a very excellent return . ^ ^ u 

" Of the 918 or 920 questionnaires that were returned, more than half of those 
men signified the desire to take a course of some sort in one of these postgraduate 
courses, such as cardiology, gastro-enterology, hematology, allergy or neurology 
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“The Committee oicjanized ten courses, and made a recommendation to the Board 
of Regents that these com scs be given 

“This Committee is a fact-finding Committee and is not an executive committee; 
It has no power of its own to cairy on any courses, it studies the situation and makes 
propel recommendations to the Executive Committee of the College and to the Board 
of Regents, and that is the body under the President which finally acts and okays 
and activates tlie whole movement, as it were 

“In passing, I want to say to you that this woik could not have been consum- 
mated and the whole progi am would not have been possible had it not been for the 
unfailing cooperation and wise, helpful guidance that the Committee has received 
from Mr Loveland, who worked day and night with the Committee, and when we 
got off tlie wise couise many times, he got us back on the right course, so that I feel 
very grateful to Mr Loveland for the help he gave us 

“ Now, we found out that a good many of the men wanted to take courses, not 
only just before die Annual Session, but they wanted to have courses at other times 
of the year Therefore, a recommendation was made that the Board of Regents, the 
Executive Committee, establish some courses to be given in Fcbruaij We were so 
late in getting out the information and die publicity on it, but, even so, the courses 
that were given, with the exception of one course in Allergy, were outstandingly 
successful 

“It was my good piivilege to have attended the course at the Mayo Clinic, die 
first course ever given at the Mayo Clinic under the auspices of the College Dr 
Allen organized a course there and this was attended by thirty-five men I had the 
opportunity of talking to practically all of them, and then Dr Cocke talked \\ itli the 
Diiector of the Mayo Foundation He told us ‘ I am free to say to you that in all 
the experience of the Mayo Clinic, we have never had a group of men so enthusiastic, 
so well trained, so ready for advanced instruction m medicine as diis group that has 
been sent to us by the American College of Physicians From now on, we uant to 
cooperate with you in every way we possibly can ’ 

“ The men who attended diat course and the other courses were very enthusiastic 
about die instruction that they received These men aien’t going to these courses 
tor the purpose of getting what die men used to go to Vienna for, a diploma to put 
up on the wall and prove that they were specialists , they don’t care about that They 
are interested in qualifying themselves to be better inteinists 

“ We dunk diis movement is the finest thing of its kind that the American Col- 
lege of Physicians has undertaken, and it is one of die great responsibilities that die 
College has to carry on, now, and in the future 

“The Committee believes that certain courses should be given next year, as 
follows 

Two Courses in General Medicine — of two weeks’ duration, 

Two Courses in Cardiovascular Disease — of two weeks’ duration. 

Two Courses in Gastrointestinal Disease — one of two weeks’ duration and one of one 
week’s duration, 

One Course in Hematology, or Arthritis and Rheumatism — of one week’s duration , 

One Course in Tuberculosis — of one week’s duration 

“We believe these courses should be oiganized as soon as possible, after the 
Board of Regents has decided where the Annual Session is going to meet next year, 
and then if the Board of Regents authorizes the Committee to go ahead, and provided 
It IS the same Committee, this Committee is only appointed from year to year, it will 
make proper contacts and have the courses arranged so that the adequate publicity can 
be given to these courses early in the summer 
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“ Willi that 111 mind, men will have sufficient time to decide what courses they 
N\ant to attend, and also tlie men who give tlie courses will have an adequate oppor- 
tlmlt^ to organize the personnel of the institutions which are selected 

“ 1 want to thank the Board of Governors who were so gracious m sending com- 
ments and criticisms It has been an inspiration to me and evety one on die Committee 
to puiticipate in dns great and significant movement in medical education in the United 
States” 

Qiairman Cocke then called upon Di Edgar V Allen, of Rochester, Minn , for a 
leport 

Dr Ailpk “Chairman Cocke, President Bruce and Governors This is our 
first experience m Rochester in having a course in postg^^unte medical education I 
can say \ery honestly that I am sure those who participated in the course enjoyed 
it more than those who were subjected to the course The men who came, tiiirty-five 
in number, weic subjected to eight hours a day for two weeks, and that is quite a 
bit They are always alert, interested, ask many questions and in many instances ask 
questions whidi go to the leiy advanced mfomiation about the fidd in which we 
were giMng the courses of advanced instruction 

“I can speak for our oiganization m saying diat it was a pleasure for us to 
ha\c this group and that we hope in the future we shall be called upon again, and 
if, by any chance, we are, we shall try to do it at least as well as we did in February, 
and, of course, we shall try to do it better ” 

Chairman Cocke then asked for questions from tlie Governors on the subject Dr 
Robert M Moore, Governor for Indiana, desciibed the intensive postgraduate course 
organized and given by the Indiana State Medical Association, and inquired if this 
course might also be listed as available for the College group He said there is a 
definite course in Internal Medicine, and suggested the possibility that since the 
Univeisity Hospital and tlie University have all the machinery and adequate material 
available some course for the College might be g^ven there Cliairman Cocke stated 
that the suggestion would be taken under consideration by the College Committee 

At this point, Chainiian Cocke read a number of items from the Minutes of the 
Board of Regents of December 15, 1940, for the enlightenment of die Board of Gov- 
ernors, concerning regulations for tlie admission of non-members to postgraduate 
courses, the limitation of the volume of die 'Annals' to 2,400 pages per annum, the 
membership of the American College of Fhysiaans on the National Researdi Council 
and the appropriation by the College of funds for the support of research in the 
National Research Council, including an appropriation for classification of internists in 
the office of Dr James E Paullin Qiairman Cocke also read a resolution of the 
Board of Regents regarding the appointment of a Committee to investigate tlie feasi- 
bili^ of establishing courses of instruction m Internal Medicine for the personnel of 
General Hospitals to be established by the Army, also a resolution providing $1,800 00 
to cover reprinting of the College History for an adequate supply for future Fellows 
and Associates of the College 

At this point. Chairman Cocke asked for reports of Regional Meetings that had 
been held by various Governors 

Dr Ernest H Falconer, Governor for Nortliem California, reported a College 
Regional Meeting at San Francisco at the time of the Pacific Coast Interurban Society’s 
meeting Having the meeting at the same time as the Intel urban Society was planned 
so that there would be increased attendance, for many College members belong to both 
organizations About forty members were in attendance, as were also Governor Watts 
of Washington and Dr S Marx White of Minneapolis and Governor Strong of 
Vancouver Dr Falconer stated that many members of the College had very little 
conception of what tins organization is domg in the way of postgraduate education 
Some diought that the College was tiying to educate die general practitioner The 
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meeting stimulated a dcsne to attend moie of llic College Sessions and some of the 
Postgraduate Courses Following the meeting, several members sent in suggestions 
for the coming yeais Di Falconei expressed the opinion that the meeting had done 
a great deal of good and that a larger numbei of members would participate in the 
future. 

Dr. R R Snowden, Governor foi Western Pennsylvania, repoiled on a Regional 
Meeting held in Pittsburgh, and expressed both surprise and gratifioition with the 
ease with whicli tlie members weie influenced to attend As it ^\as, about 90 per 
cent of the members in Western Pennsylvania were present The meeting was 
addressed by Dr Geoige Moi ns Piersol, Secielary-General of the College, Dr Ed- 
ward L Boitz, Governor for Eastern Pennsylvania, and Chairman of the Advisory 
Committee on Postgraduate Couises, and by Mr E. R Loveland, Executive Secretary 
of tlie College Dr Piersol’s address had dealt with the standards and requirements 
for admission, and proved exceedingly valuable in educating the members to a better 
understanding of what the College means and m paiticular of its high standards of ad- 
mission. Di Snowden especially recommended the feasibility of holding regional 
meetings in every Governor’s district 

Dr Ernest B Bradley, foimer President and also former Governor for Ken- 
tucky, at this time serving as Alternate for Dr C W Dowden, who was absent be- 
cause of illness, made a bi lef address 

Dr Charles F Tenney, Governor for Eastern New York, reported upon a Re 
gional Meeting held in New York City just two weeks previous, at which there was 
a program of clinics and panels in die morning, exhibits in the afternoon and lec- 
tures in the evening This meeting actually was the Postgraduate Fortnight of the 
New York Academy of Medicine, but Governor Tenney had made it a practice to 
bring the meeting to the attention of members of the College in Eastern New York 

Again Dr Robert M Moore, Governor for Indiana, brought up the matter of 
the possibility of combining a portion of the postgraduate program of the Indiana 
State Medical Association at Indianapolis with a continuation of postgraduate work 
for members of the College, while the organization macliinery is all set up 

President Bruce questioned the propriety of an attempted integration on one 
level, that is, of postgraduate education for the practitioner and postgraduate edu- 
cation for men in the specialties Dr Bruce referred to the North Carolina meet- 
ing of the College which he had attended He referred to the presentations as being 
of the highest calibre, saying die speakers might well have been gracing positions in 
the best of medical schools in this country, and a few of them were, but the majority 
were men out of actual practice Dr Bruce had been impressed with the oppor- 
tunity there is for members of the College to assume leadership in medical education 
in their communities, not only in postgraduate work of the College itself, but in die 
continuing education of the practitioner 

At the request of Governor Tenney, Dr Edward L Bortz reported on the Re- 
gional Meeting m Eastern Pennsylvania, held at Philadelphia in February Dr Bortz 
expressed the opinion that every member of the College has an obligation and a re- 
sponsibility because of his membership , that he ought to contribute something to the 
College, even if it is nothing other than his presence at one of die meetings Out of 
a total membership of approximately 250 in Eastern Pennsylvania, more than 200 
had attended the Regional Meeting Obviously the number of members is too large 
for the Governor to personally contact them, and, therefore, Dr Bortz had appointed 
a so-called Governors' Committee of about fifteen members, asking each of tbpm to 
contact a certain group of members and seeing that they would be in attendance 
A luncheon was held at the College Headquarters, followed by an afternoon scientific 
session at Jefferson Medical College and the evening by a cocktail hour and dinner 
at the Penn Athletic Club, with some special addresses 
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Thc«5c Eastern Pcnnsylvama Regional Meetings, said Dr Bortz, are looked upon 
by the nicinbcis as the most enjoyable medical meetings of their type anywhere, and the 
members are looking forward already to the one in the coming year These meet- 
ings are extending the influence and the interest in the College in Eastern Pennsyl- 
vania, they are telling younger men about die work of the College, they are becoming 
interested to become membeis The American College of Physiaans has a beneii- 
cient influence on the whole group of doctors throughout Eastern Pennsylvania At 
the Eastern Pennsylvania meeting, Dr Bortz had invited the Grovernors of the sur- 
rounding States Governor Tenney, of Eastern New York, and Governor Flinn, of 
Dclauarc, and Goveinor Buigess, of Rhode Island, were in attendance 

Goiernor Fhnn, of Delaware, spoke further about the Eastern Pennsylvania 
meeting, not only had he been invited to attend, but also all of the College 
membeis in the State of Delaware Ninety-flve per cent were in attendance, and the 
entliubiasm locally in Delaware resulting tlierefrom had been greatly increased 

Dr Nelson G Russell, Governor for Western New York, stated that in lieu of 
a regular Regional Meeting of tliat district, College members had been invited to the 
clinical meeting of the Alumni of the University of Buffalo Eighty members ac- 
cepted tlie invitation, tliirty-flve of whom remained for the dinner in the evening 
An exceptionally good piogram was provided 

Dr Edgar V Allen, Governor for Minnesota, stated that he wished to make it 
a matter of record that two of die best presentations given in connection with the 
College Postgraduate Course at the Mayo Qmic were those of Dr Cocke, Chairman 
of the Board of Governors, and of Dr Boitz, Chairman of the Advisory Committee 
on Postgraduate Education 

After announcements by the Chairman, die meeting adjourned at 6 20 p m 

Attest — — — — — 

Executive Secretary 


MINUTES OF THE BOARD OF GOVERNORS 
Boston, Mass 
April 23, 1941 

The second meeting of the Board of Governors, in conjunction with the Twenty- 
fifth Annual Session of the American College of Physicians, convened in the Han- 
cock Room, Hotel Staffer, Boston, Mass , Wednesday, April 23, 1941, at 12 30 p m , 
with Dr Charles H Cocke, Chairman, presiding, and the following in attendance 

Dr James F Churchill, Dr James J Wanng, Dr Charles H Turkington, Dr 
Wallace M Yater, Dr Samuel E Munson, Dr Robert M Moore, Dr William B 
Breed, Dr Warren Thompson, Dr Nelson G Russell, Dr Leander A Riely, Dr 
Edward L Bortz, Dr R R Snowden, Dr John L Calene, Dr J Owsley Manier, 
Dr Louis E Viko, Dr J Howard Holbrook, Dr Oliver C Melson, Dr Ernest H 
Falconer, Dr Benjamin Wolverton (representing Dr Fred M Smith), Dr W S 
Eerlin (representing Dr Joseph E Knighton), Dr Henry R Carstens, Dr Edgar 
V Allen, Dr A Coraingo CJriiBth, Dr George H Latiirope, Dr Charles H Cocke, 
Dr Julius O Amson, Dr Alexander M Burgess, Dr Robert Wilson (representing 
Dr Kenneth M Lynch), Dr Paul K French, Dr Walter B Martin, Dr Charles E 
Watts Dr Walter E Vest (representing Dr Albert H Hoge), Dr Hugh A Farris, 
Dr Charles F Moffatt, Dr Fred W Wilkerson, Dr Turner Z Cason, Dr LeRoy H 
Sloan, Dr Ernest B Bradl^ (representing Dr C W Doii^en), Dr H 

Drake. Dr Louis Krause, Dr John G Archer, Dr Charles F Tenney, Dr A B 
Brower, Dr Homer P Rush, Dr M DtLevy, Dr Karl H Doege (representing Dr 
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Elmer L. Sevnnghaus), Dr George F Strong, Di. John M McCants (leprcscnling 
Dr Ross T Meintire) and Dr Thomas Parran 

Secretary Loveland read a resume of the minutes of the preceding meeting of 
April 21, which were approved as read 

Chairman Cocke proceeded to new business, first being the election of a Chair- 
man and Vice Chairman He read tlie By-Laws, Article VI, Section 3, governing 
the election of the Chan man and Vice Chairman of the Board of Governors 

On motion by Dr A Comingo Griffith, seconded by Dr. Oliver C Melson, Dr 
Charles H Cocke was renominated as Qiairman of the Board of Governors for a 
term of three years Nominations by resolution weie closed, and the Secretary was 
instructed to cast the ballot for the election of Dr Cocke 

On motion by Dr Alexander M Burgess, seconded by Dr Charles E Watts, 
Dr C W Dowden was renominated as Vice Chairman for a term of three years On 
motion regularly adopted, nominations were closed and the Secretary instructed to 
cast a ballot for tlie election of Dr Dowden as Vice Chairman 

Accordingly, the Secretary declared the ballot cast and both Dr Cocke and Dr. 
Dowden reelected to the Chairmanship and Vice Chainnanship, respectively 

Chairman Cocke reported the proceedings of the Board of Regents, referring 
especially to resolutions that had been adopted The Board of Regents commended 
the activity of tlie Advisory Committee on Postgraduate Courses and directed that 
there sliould be a continuity of effort of the Committee, with the suggestion that 
the present Committee be reappointed, not necessarily as it is now constituted, but 
with adequate continuity so that the work could go on without interruption 

Thereupon Dr Cocke announced the personnel of the Committee for 1941-42 to 
be composed of 


Edward L Bortz, Chmiman 
Ernest H Falconei 
Fred M Smith 
James J Waring 
C Sidney Burwell 


all being reappointed 

Dr Nelson G Russell interrupted the proceedings to refer to the complimentary 
concert of the Boston Symphony Orchestra, saying it was the most inspiring aHair 
that he had had the pleasure to attend in all of his years of going to medical meet- 
ings, and expressed the opinion that the Board of Governors should express its ap- 
preciation to the Conductor of the Orchestra and to die Committee and Dr Roger 
I Lee, who was responsible for the original arrangements He asked that a note of 
appreciation be recorded and forwarded to the Orchestra through tlie proper channels 

The audience arose and there was long applause accorded to Dr Lee, who graci- 
ously acknowledged the ovation 

At this point Dr Lee addressed the Board 

Dr Lee explained how the Trustees of the Boston Symphony Orchestra and the 
Conductor, Dr Koussevitzky, had gladly agreed to give the Concert for the College, 
and if the members of the College had liked the Concert all of those locally responsible 
were very happy Continuing he said 

“ I have nothing to say as die President-Elect The President-Elect is like the 
fifth wheel on a spare tire on the automobile Usually, when you want it, you find 
that It suffers the same reverses as the other four Sometimes it isn’t even inflated 
Whatever inflation that I may personally enjoy is the inflation of my constitution, 
and I hope that the inflation of the job which I am going to undertake will not be any 
more obvious than it is now (Laughter ) 
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1 lla^ c alw a> s been ^ cry much interested m the work of the Board of Governors 
I ^at on the Board of Governors for a few years, and it has seemed to me that it has 
been on the nholc a very wise policy of the College of Physicians that in these forma- 
ti\c 5 ears, a good deal of the power and authority was concentrated in the Regents 
As time goes on, there will be more power in the Board of Governors, and I think 
that IS being done at the present time It is certainly my intention, as far as my 
feeble powers will permit me, to continue tliat very definite trend Eventually, of 
course, as it becomes standardized, it will be necessary that m a democratic institu- 
tion, the activities, authority and powers tliat now rest largely m the Regents will be 
turned otcr somewhat to the Board of Governors, to the membership-at-large That, 
of course, is a necessity m a democratic organization However, at the present time, 
the conccntiation which still seems to me to be over-emphasized in the Board of 
Regents has to be gradually turned over to a certain extent to this body of Governors, 
and they, in turn, will turn it over to the membership-at-large 

“ It IS nu general notion as to the function of the Governors as a body and indi- 
Mdually, that indnidually and collectively they will have a much greater share in 
dctCTimmng the activities and the policies of tiie College than they have had in the 
past That seems to me definitely in order and it is taking place, and I shall do my 
best to gne it a further push ” (Applause ) 

Oiairman Cocke then announced the appointment of one member of the Cre- 
dentials Committee, whose term of service then expired He reappointed Dr J 
Owsley I^Ianicr, Nashville, Tenn 

Dr Cocke then introduced Dr Thomas Parran, College Governor and Surgeon 
General of the United States Public Health Service (Dr Parran’s remarks at his 
request w’cre omitted from these records ) 

Oiairman Cocke asked if there was any general business to bring before the 
meeting 

Dr Eugene H Drake, Governor for Maine, inquired if there were any special 
arrangements for Associates called to active military service, such as the extension 
of their Associate term beyond the five-year period prescribed in the By-Laws 

Chairman Cocke remarked that tlie matter was under consideration by the Board 
of Regents, and he felt assured that proper and adequate provision would be made 
for such men in some manner 

Dr William B Breed, as General Chairman, addressed the Board, pointing out 
that tlie Governors have a definite responsibility to the pbysiaans who have been 
elected to Fellowship, and that the Board ought to urge as many as possible from their 
individual districts to be present at the Convocation, Wednesday evemng He also 
urged the Governors to attend the Banquet, and to aid the management by urging 
other physicians to obtain their tickets early 

Cocke broi^ht up the matter of the meeting place for 1942 , stating that 
while the Board of Regents have power for deasion, the Board of Governors never- 
thdess IS expected to make some sort of eiqiression of preference He asked the 
Executive Secretary to announce the cities from which invitations had come and the 
representatives from those cities to discuss their facilities The Secretary announced 
the list of cities in alphabetical order, as follows Buffalo, Milwaukee, Indianapolis, 
Kansas City, St Paul and San Francisco He discussed the supporting invitations 
from the local County Medical Societies, the State Medical Societies, the Uni- 
versities, CIVIC bodies, etc , „ u i- 

Dr Ndson G Russell, on behalf of Buffalo, stated that they would be very happy 

to entertain the College, but had hesitated somewhat on account of limited faalities 
He said, however, that he felt that Buffalo could furnish the proper number of 
dimes and hospital programs, and that the Buffalo Academy of Medicine and the 
University of Buffalo would join in the invitation 
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Dr Kail H Doege, Alternale Govcinoi for Wisconsin, stated tliat lie knew 
nothing of the Mll^^aukec invitation, but cKpiesscd the opinion that housing facilities 
weie adequate, but that distances to hospitals wcie lathci long 

Dr. Robeit M Mooie, Govcinoi for Indiana, cxpicsscd the belief that Indian- 
apolis would soon be leady foi a College meeting, and he hoped that an invitation 
would be accepted in the not distant future 

Dr A Coniingo Giillith, Governor foi Missouii, talked at gi cater length about 
tlie Kansas City invitation, extending the cordiality of the invitation and expressing 
his confidence tliat Kansas City would handle the meeting in a thoioughly successful 
manner 

Dr Edgai V Allen, Governor for Minnesota, spoke on behalf of the St Paul 
invitation On bdialf of die Governoi of the State, the Mayor of St Paul and the 
entile medical piofession of the State, he extended a lery cordial invitation to meet 
in St Paul in 1942 On inquiry from one of the members, Dr. Allen explained that 
the Mayo Clinic is too far removed from St Paul for participation in the meeting 
He said the meeting could best be handled in St Paul and Minneapolis 

Dr Ernest H Falconei spoke in regard to the invitation from San Francisco 
He expressed the desire to have the College teturn, but emphasued the importance 
of picking a year when tliere would be no disturbing influences to keep tlie members 
away, especially diose from die eastern part of the countiy 

Dr Cocke pointed out that the mattei of physical facilities, opportunities for 
dimes, hospital piograms, hotel accommodations, meeting halls and other considera- 
tions must be studied befoie an ultimate decision can be made by die Regents, re- 
gardless of suggestions or recommendations diat may be made by the Goveinors 

By motion regularly made, seconded and carried, it was agreed that the invita- 
tions from Kansas City and St Paul be consideied b}' popular vote. 

Chairman Cocke asked for a showing of hands Theie were nineteen votes foi 
St Paul and twenty votes for Kansas City, which Dr. Cocke stated he would leport 
to the Board of Regents 

On motion by Dr A Comingo Gnffidi, seconded by several and unanimously 
earned, it was 

Resolved, that the Board of Governors extend to those members of the College 
who had worked so hard on the preparation of the Boston meeting a cordial vote of 
thanks 

After announcements by Dr Cocke, the meeting adjourned at 1 *40 p m 

Adjournment 

Attest 
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The following physical and laboiatoiy signs were found Aorta tortuous, blood 
pressure 150 mm Hg systolic and 100 mm diastolic, blood picture normal, serum 
cholesterol 266 mg per cent, urine noimal; CS- excretion in urine 25-507 per cent, or 
0 3-0 6 mg in 24 hours 

Neurological evammatwii Slight pallor of optic discs, maiked deciease of pupil- 
lary reflexes to light (right, 194 per cent, left, 246 per cent), slight decrease of 
corneal reflexes (043 and 0 5 mg /mm®), short dioreic movements of the extrem- 
ities, and continual twiching movements in tlie muscles of the arms and legs were 
present A strongly positive Noica sign was elicited in both arms The left arm did 
not swing in walking A positive reaction of convergence was observed in the left 
arm in testing postural reflexes Knee jerks were hypoactive, Achilles reflexes 
absent bilaterally There was decrease of pain sensitivity in the left arm and leg, 
and tenderness to pressure on left radial and ulnar nerves The electrical irritabilitj 
of the flexor musdes of the fingers was mildly decreased (62 VmC), of the peroneal 
musdes moderately decreased (6 4V/tC) There was a reversal of the polar formula in 
the former^ 

Diagnosis Thalamic sjndrome w’ltliout involvement of tlie pjramidal tiacts, and 
mild polyneuropatliy 

A syndrome sudi as cited above might well be expected following apo- 
plexy, but the most intensive inquiry failed to show any tiace of sudi We 
are, therefore, bound to accept the assumption that a purely degenerative 
process is present here 

In general. Group III is marked by an increase of pyramidal and extia- 
pyramidal signs, i e , signs of central origin 

The small Group IV is composed of 10 individuals, or 8 3 per cent of 
those examined 


Neurological Signs and Symptoms 

The frequency with which pathological signs and sj'mptoms were ob- 
served in the 120 persons included m this investigation is illustrated by the 
following chart (table 1) . 


Tabls 1 

I reouenev of Sums of Nervous and Psjchic Disturbance^, Espressed in Pcrccntigcs oi 
Examination of 120 Viscose Rn>on Workers 
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The graph dcnionslialcs that the periphcial and cianial neives (exclud- 
ing the optic ncr^c), and the hemispheres (as evidenced by mental symp- 
toms), ^^crc most commonlj affected m CS- absorption 

Disease of the ner\cs of the extremities is the commonest and most char- 
acteristic sign of CS- ahsoiption and intoxication, 76 per cent of the 120 
\Norkcrs sho^\cd signs of mono- or pol> neuropathy 

The sensation of pins and needles, of crawling ants, a strange itching 
soreness (often dc\ eloping from contact with rough or cold objects), and 
"dead** fingers (as the result of mcoincnient positions of the arm) are 
among the earliest complaints Arms and legs show a tendency to “ fall 
asleep’’ Constant or paroxysmal pains m the muscles, especially of the 
cahes, and in the distribution of one or several peripheral nerves are com- 
mon complaints Shooting pains in the legs often leach an intolerable in- 
tensity’ during the night 

Objectue signs of sensory disturbance, such as tenderness of the pe- 
ripheral ner\es to pressure, and areas of hyperpathia have been observed in 
21 7 per cent of our group, less frequently decrease of sensitivity to touch 
and pinprick has been noted Ataxia and a pseudo-Romberg sign were 
found in 26 7 per cent 

Disease of the motor portion of the penpheial nerves, as signified by 
electrical over- and undcrexcitability, was found in 56 7 per cent In 9 2 
per cent overexcitabihty was seen The mean values for the four groups are 
given in table 4 It may not be amiss to point out here that actual motor 
w'eakness w’as not found in our group of workeis and that galvanic over- 
excitability and reaction of degeneration were seen only in a few persons 
Determination of the strength-duration curve is the only way of detecting the 
early stages of neuropathy observed m our group 

Decrease of tendon reflexes and presence of liyperpathic areas as well as 
decreased sensitivity and tenderness of nerve trunks, appear to be related 
statistically to disease of the peripheral nerves, not of the central nervous 
system (table 2) 

Cianxal neives Facial w'eakness is a rare finding in CS 2 workers It 
was observed by us in only four instances Three times it was of peripheral 
and once of central origin Deviation of the tongue was slightly more fre- 
quent (10 8 per cent) Decrease of die corneal reflexes is considered one of 
the earliest objective signs of CS 2 absorption, whereas decrease of pupillary 
reflexes to light was present m about 50 per cent of our workers when ex- 
amined with the Hess pupilloscope The mean values for the four groups 
of seventy are given in table 3 Nystagmus was one of the most frequent 
signs observed (77 per cent) A dip in the audiometer curve was also com- 
monly found, workers examined showed no signs of nerve deafness but a 
lacuna m the hearing curve at the frequency of 4096 double vibrations (Dr 
O V Batson ") This hearing defiat is located above the frequenaes used 
in speech The isolated deficit may be caused by exposure to CS* or an- 
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Other toxin affecting tlie codilear nerve, such as tobacco and alcohol (Can oil 
and Ireland'®), but is also present in a large number of peisons for unknown 
reasons The difficulties in hearing complained of by many of our workers 
were found not to be caused by a lesion m the hearing organ, but by the in- 
ability of the individuals to fix their attention on conversation 

The psychic symptoms whidi have been described in detail by F J Brace- 
land are of the order of toxic psychoses Severe insomnia and constant 
bad, fearful dreams are tlie initial symptoms, followed by rather severe 
memory defects and, finally, by extreme irritability and uncontrollable anger 
with rapid mood changes Acute true psychoses, usually of the maniacal 
type, were seen in some instances though outside of the group of workers 
here described Reversible interference with sexual functions m individuals 
below the age of 45 was reported by about 75 per cent of those examined 
The ocular signs of CS- absorption among viscose rayon employees have 
been discussed m detail by one of our coworkers, Dr Robb McDonald It 
IS sufficient to mention here that contraction of the peripheral visual fields, 
blurring of the optic discs, and enlargement of blind spots up to four times 
their normal size, have all been observed, the last m almost one-fourth of all 
those examined Two persons gave a history suggestive of having had a 
central scotoma at some previous time, and one was found to have poor cen- 
tral color vision Arteriolar-sclerosis was found in a number of individuals 
far below the usual age for its occurrence However, the majoritj of ocular 
complaints were due to lack of proper glasses 

Some signs of involvement of the pyramidal or cxtrapyramidal system 
\vcre present in 27 5 per cent of our material, 21 7 per cent, or about e\er> 
sixth man, showed the more or less characteristic picture of Parkinsonism 
Quafelli,'^ in Italy, who first described this s)ndrome m CSs intoMcation, 
saw it in 30 per cent of the ^iscose rayon w^orkcis of Torino Many of his 
patients, according to a report of Audo-Gianotti,*' showed tremor as the onh 
sign of Parkinsonism : but in main cases the tremor was a static one, disap- 
pcaimg m repose and inci casing on \ohmtary mo\ements In other words, 
not e\erv tremoi in CS. absorption is a Parkinson tremor \Vc based oin 
diamiosis essentially on the appearance of the indn idiial, his belia\ ior, rigid- 
itv,^tlic abstnee of arin-sw inging in walking iiositional and postural rtfltvcs, 
and the Noica test Parkinsonism in CS, ni;iy f>r inaj not be combined with 
nol} neuropathy In sonic instaiins signs indicating a ksion of the ba^-al 
g.'inglia were found combined with tlio*.e pointing to iiuoKeiiicnt of the optic 
thalamus W c saw three persons with a topical thalamic sjiidroine 

Poor excrci-c tolcraiuc palpitali«M. shot tilts'. oi brtalb, prttordial and 
snbstcrnal pain were common complaints m tlii^ group of workers and were 

suggestive of s*mic c.ardtac derangement < I >r IMIa) Objective signs 

.>rcartlio\ascular di-ta^t wtrt .seen in alio'it fuit -third of all tA.uninal. 
ihougli ibe\ wt-rt of minor nature m ^onK iiistanus Braihcardia ranging 
invn 50 to (*) pnN^ nnmiu wa" iri^pnniK observed Ffectro- 



CIIROXIC INDL'SrUIM. CARBON DISULPHlDi: ABSORPTION 


875 


cardiogiaphic changes wcic found m c\ciy eighth of our viscose rayon 
workers Thej consisted of sinning of the ventricular complex, depression 
of the S-T interval and imcision of the T-wavc Arteiioscleiosis of pe- 
ripheral and retinal blood vessels wulh or without associated artei lal hyper- 
tension or angina pectoris in young persons w'as more frequently observed in 
this group than in the ai crage of the entire population Our human mate- 
rial IS not great enough to indicate in itself a definite causal relationship be- 
tween the cardiovascular changes and the CSs absorption It may be of 
significance in this connection that dogs dining experimental chronic €82 
intoxication developed retinal spasms and a negative T-wave m the electro- 
cardiogram and show ed marked artenofibrosis of the cortical blood vessels ” 

Btoc/iciincfll EAaiiniinfioiis The spinal fluid has been examined in a num- 
ber of pel sons w'lth CS- intoxication, not included m this study, and has al- 
W'ays been found normal 

Determination of CS. m blood and urine of viscose rayon w'orkers has 
been made 111 tw-o factories by J H Frank, w'lth his xanthogenate method, 
about 30 to 60 minutes after the workers had left the plant In the one 
plant, of a group of 19 w'orkers only one (5 per cent) did not show CS2 
in his blood; the others, churn room and spinning loom workers, had a mean 
of 409 248 ^ y CS- with a range from 129 to 1219 y The urine values 

of CS- in this group w»ere 27 ± 6 3 y, with a range between 20 and SO y 
In the other factory, of a group of nine spinning room workers, two were 
negative in the blood test, one showed traces and six a mean of 15 ±: 7 5 y 
one hour after leaving die plant The urine in the same group at the same 
time w'as negative in five, showed traces m three, and 6y in one man Our 
systematic experimental investigations, in addition to the clinical data, sug- 
gest that CS2 IS eliminated from the body within about four hours from the 
blood and probably within a day from the urine This fact limits the pos- 
sibility of proving the nature of intoxication 

The porphyrine excretion in the 24 hour urine specimens of eight work- 
ers exceeded the normal figures (003 to 0 05 mg) in only one instance 
(0 07 mg ) (Dr J H Austin) 

Serum cholesterol In a random sample of 100 normal individuals the 
mean of the total serum cholesterols was 178 28 mg per cent with a stand- 
ard error of 1 3 and a standard deviation of 13 11 mg per cent, of which 
about 60 per cent were esters The mean of the total cholesterol values was 
34 per cent higher in the 54 CS2 workers than in the normal workers, simul- 
taneously with a fall of the percentage of the cholesterol esters (238 mg per 
cent total cholesterol with a standard error of 6 1 and a standard deviation 
of 44 mg per cent, of which 44 rag per cent were esters (Dr J G Rein- 
hold) ) The high serum cholesterol value was found not to be associated 
statistically with retinal or peripheral arteriosclerosis, but seems to represent 
an independent disturbance of metabolism, possibly a toxic disorder of the 
liver function 

* The second figure means m fhis paragraph standard deviation 
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Hematological studies (Dr A J Creskoff) revealed rather normal con- 
ditions except for a slight increase in the monoQdie percentage The mono- 
cytes also showed certain indications of toxicity (basophilia, toxic granula- 
tions) 

Pointing to dysfunction of the liver is furthermore the fact that in 20 8 
per cent of all persons examined, varying degrees of sore, red, smooth, or 
atrophic tongues were recorded, while 8 3 per cent suffered from ecchymoses 
and frequently bleeding gums and noses These observations, together with 
polyneuropathy, are suggestive of a vitamin B deficiency 

The average thiamine excretion m 24 hour specimens of urine from five 
normal individuals was found to be 516 y with a standard error of 25.8 and 
a standard deviation of 141 y in 30 determinations performed by Jolliffe, 
Goodhart, Genms and Cline “ Dr Leon Jonas examined the 24 hour speci- 
mens of eight spinning room workers One of them had a normal excre- 
tion of 405 y; the other seven had \alues ranging from 54 to 197 y 

It may be mentioned in passing that tlie person with the lowest thiamine 
output (54 y) had the highest CSa content m his blood and urine (1 mg 
and 50 y respectively), and had, m addition, a cholesterol level of 328 mg 
per cent He was a member of Group IV, which contained the most 
severely affected persons 

Considering the role of the liver in vitamin B deficiency,*’ the increase of 
total cholesterol and the decrease of its esters in our ^\orkers (a phenomenon 
usually observed in severe liver damage), one might wonder whether CS™. 
like carbon tetrachloride, does not act primarily upon the In er, depleting it 
of Its vitamin stock and leading in this way secondarily to polyneuropathy 
If this were so, a high-fat diet should have the same detrimental effect on the 
course of experimental CSn intoxication that it has in carbon tctracliloride 
poisoning. Our CNpcrinicnts on dogs suggest that this is the case 

Coxcu'sioxs 

Theic i*^ no one symptom or sign characteristic of CSs absoiption or in- 
toxication, but the ‘ixndromc as a whole is fairly t>pical Psychic symjitoins 
such .IS sleeplessness and Iwd dreams followed bj fatigue, Iistlessness and 
loss of mitiatnc arc iisiwlly the first .iiid most consistent warning signs 
'Jhey aic accomjianicd very soon h\ disturbance of elcclric.il escit.-ibilily m 
some extremity muscles, and by decrease of the piipillar\ and corneal re- 
flexes. Tenderness of nerve trunks to pressure, liyperpathic skm areas, 
paresthesias, and pain arc common m CS- absorption, as arc nvstaginus and 
an isolated hearing lose at *1096 frequencies Retrobulbar iicuropalhj, pvra- 
niid.il signs ami P.irkmsoni^m rnav be firestnt Tbe total strum cliok’.tcrol 
IS often maikedlv increased, and the jjcrccntage of the esters sminhaneou-.h 
dcrrtastd 1 he ihhmme escrttio»i showv a O'ndencv to low values Thl 
'.pm.d fluid IS normal. 
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The picscncc of this syndiomc should always arouse the suspicion of 
exposure to CS j , but unless exposui e can be established by factual testimony 
no direct pi oof can be evidenced by medical oi chemical tests, since CS 2 dis- 
appears from blood and urine w ithin a short time after the end of exposure 

Statistical Data and Their Evaluation 

The majority of signs of disease here mentioned were discovered years 
ago w'lthoiit the aid of modern apparatus There is no doubt that a piece of 
cotton w’ool and a pm are all that are necessary to detect motor weakness, 
sensory loss, decrease of corneal and pupillary reflexes, provided that the 
disturbance is massive enough to be seen wnth the naked eye However, 
CS- intoxication is a good example of the experience that reliance on the 
“established” qualitatne methods has led to erroneous statements such as 
that of the frequent occurrence of poor vision and hearing and, on the other 
hand, the o\ci looking of early stages of peripheral neuropathy and of the 
beginning decrease of corneal and pupillary reflexes We like to stress the 
point that to our knowledge there is no way of early detection of this and 
many other neural diseases except by the application of the most sensitive 
apparatus giving numerical and reproducible results The time has passed 
W'hen the physician could complacently wait until his patients’ symptoms and 
signs had reached the point W'here diagnosis could not possibly be missed 
The recovery period from CS 2 poisoning is closely related to the hours of 
exposure No instrument should be considered too complicated if with its 
help tile time of absenteeism could be shoitened We have learned, finally, 
that in dealing with a great number of persons suffering from the same dis- 
ease, and in integrating and combining their symptoms and signs, figures can- 
not always be taken at their face value but have to be examined for their 
significance It should be understood that statistics is not a method of 
twisting the facts but of testing the validity of tlieir interpretation 

We have mentioned that certain combinations of clinical signs and 
sjTnptoms were found more frequently than others It remains to demon- 
strate how far such an association could be considered as significant, 1 e , 
probably not due to chance Application of the chi square test shows a sig- 
nificant association only between the signs listed in table 2, A 1—5 The first 
computation indicates that CS 2 acts on the optic nerve, despite its central na- 
ture, in the same way as it does on peripheral nerves , the second shows that 
the vascular dianges in the retina are probably not the result of a local proc- 
ess but part of a systemic vascular disease which finds its expression in ar- 
terial hypertension and electrocardiographic changes m younger people 
Furthermore, decrease of pupillary and comeal reflexes is closely associ- 
ated while their occurrence is not related to any other neural sign including 
abnormal electrical irritability of the peripheral nerves In other words, 
there is no statistical evidence that the lesion responsible for the decrease of 
these two reflexes is situated m their afferent or efferent cranial nerves 
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Finally, it is interesting to see that the occurrence of pyramidal and extra- 
pyramidal signs is statistically not associated -with disease of the peripheral 
nerves, i e , is possibly due to a different mechanism 

It has been mentioned above that all cases were graded arbitrarily ac- 
cording to their severity by consensus of the six cooperating specialists 
What significance can be attributed to this vote? 


Table II 

Significant Association between (A) Patholoncal Siras and between (B) Seventy of 

Disease and Pathcnogical Signs 


A 


1 Retrobulbar neuritis vs peripheral neuropathy (incl clectr irrita- 

bility, contraction of visual fields, enlai^ment of blind spots), 

2 Retinal vascular disease vs peripheral vascular disease, 

3 Decreased pupillary vs corneal reflexes, 

4 Pyramidal vs extrapyramidal signs, , ^ „ 

5 Decreased electrical irritability vs decreased tendon reflexes and 

sensitivity as well as presence of hyperpathic areas 


P* = < 0 001 

P = 005 
P = 005 
P = 0 0001 
P = 001 


B 1 Severity of disease vs disturbances of peripheral nerves (decrease of P = 0 01 
sensitivity, tenderness of nerve trunks, areas of hyperpathia). 

0 Swentv of disease vs electrical irritability of nerve-muscle apparatus, P = 0 034 

3 sSJ of disease vs psychic symptoms. P = 0 05 


* P indicates the probability that an association of the given amount or greater would occur 
in anv random sample of a certain sire taken from a universe m w Inch there was no association 
between the given factors For example If there were no relationship between the oreurrence 
of mental symptoms and the severity of cirbon disulphide poisoning in all people who might 
have been subiected to our tests, it would have been unlikely (less than five chances m 100) 
tivit we wouldf find the connection established between these two factors in our sample A 
nrobabihtv of 0 05 , 1 c , of one in 20, or less, is taken to be significant by Fisher and most other 
Etatisticians (see R A Fisher, Statistical Methods for Research Workers) 


Table 2, B 1-3, indicates that a significant association between the esti- 
mated severity of disease and the \arious pathological signs exists only in 
leference to disturbances of the peiipheral ncr\es, abnoimal electrical irrita- 
bility of the ner\e-niuscle apparatus and psychic signs In other words, rc- 
trospecti\e evaluation suggests that peripheral neurojiatliy and mental be- 
havior were the most important of the factors studied in grading the sexerity 
of our 120 cases and should be considered as such in the future 

Tabulation of the frequencx of clinical signs— such as ataxia, Romberg. 
Dxramidal and extrapx ramidal signs, decrease of pupillar> and conical re- 
flexes and the elcclricdl irritability of the finger extensors and flexors and 
oeroncal muscles— in the xarious groups of scxcrilx .shows an interesting 
Phenomenon The first four of the aboxc iiicntioned signs were found in 
r,4 ner cent to 21 3 pci cent of the 47 iKr.soiix considered as mildly afTected 
1 Tenderness of the nerve trunki. to pressure anrl tninor were the 

most*’frcciuenl Mgns in this group Hie frupicncy with which thc-.c signs 
^^ere encountered iiurtased-as could be cx|icitcd-m the groups of more 

severclx alTccled workers 

llowexer, pupiH.irx and lornt.d rtfltxt- a- well as vUctrical irritahihtx 
tlu netxe-’muxde app‘"-t*«'’ *»hnxed diturcnily. \ pathologicil reaction 

"f !hc ,u p'l- to l-Kht •” 2 I- - - ‘ '•> -Hi-''' •••<>< < l«l ind- 



CIIRON'IC INDLSIKIAT- CVRBON DISULPIIlDi: ARSORPIION 


879 


Mclucik This ficciucnc} did not \arj by moie than 5 pei cent in the groups 
containing Ciises of gieatci scvcnU To gne anothei example, decreased 
electrical irntabilih of the finger cxtaisois was found in 62 per cent of 47 
workers in the mildest gioup, deci casing to 50 pci cent m the next two 
groups and reaching 666 per (.cut in the 10 peisons most severely affected 
In other woids, the number of persons showing one of the first four 
signs increased with the higher degree of sc\crity of CS- absorption, while 
the number of persons showing abnormal pupillary and corneal reflexes or 
electrical nritabihty remained almost the same from the group of the mildest 
to that of the se\eicst cases 

*I \ULL III 

Mean (M) and Standard Error (SE) of Percentage of Difference of Illumination Required 
to Elicit Pupillary Reactions and of the Strength of a Jet of Air Required to Eliat Corneal 
Reflexes in Normal Individuals and in CSi Workers Grouped According to Vanous Degrees 
of Sexerity (S) 


N = 

Number of Obscr\*ations 

r s Correlation Coefliaent 

P = Probability 

Pupillarv Reflex 


Corneal Reflex 

S 

N 

M SE 

N 

M SE 

Normal 

138 

4 6±0 07% 

148 

0 42il:0 02 mg /mm * 

I 

34 

7 7±0 41% 

. 76 

0 49db0 04 mg /mm * 

II 

31 

8 9d=0 64% 

39 

0 63 ±0 07 mg /mm * 

III 

19 

9 8^:132% 

26 

0 78±0 08 mg /mm * 

IV 

8 


6 

105 


r = -b 0 96 


+097 


P = 004 



0 007 


Decrease of pupillary and corneal reflexes and of electrical irritability of 
the nerve-muscle apparatus has been determined m figures permitting com- 
putation of their mean and standard error in each of the four groups of 
seventy Table 3 shows clearly the rectilinear, significant progress of the 
decrease of function from normal over groups I to IV 

The same holds true for the increase of electrical underexatability of the 
finger extensois from normal iralues over groups I to IV which is significant 

Table IV 

Mean (M) and Standard Error (SE) of Electrical Underexcitability of Three Muscle 
Groups in Normal Persons and m CSt Worlmrs Grouped According 
to Vanous Degrees of Severity (S) 

N = Number of Observations r = Correlation CoefSaent P Probability 


S 

Finger 

Extensor 

N M SE 

Flexor 

M SE 

Peroneal 

Muscles 

M SE 

Normal 

40 

7 7±0 12V/*C 

4 8=b0 13ViiC 

4 5±0 llV/tC 

I 

47 

11 8±0 38VmC 

9 0±0 33^||lC 

6 6d:0 24 VmC 

II 

34 

13 5±0 65VmC 

9 3±0 23VAtC 

10 7±1 06V juC 

III 

25 

15 8=tl 18V j»C 

(6 5) 

7 3±0 27V|tC 

IV 

9 

18 9±0 77V/»C 


9 9±0 9ViiC 


r= +0 99 

+0 89 

+0 81 


P-=0 001 

>01 

>01 
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whedier we compute the difference of the means from gi'oup to group or the 
correlation coefficient over tlie whole range (table 4). A similar increase 
of electrical excitability can be demonstrated for the finger flexors and the 
peroneal muscles, but this increase is not significant 

These computations strengthen the dinical impression, namely, that ex- 
amination of the pupillary reaction to light with the aid of tlie Hess pupillo- 
scope, of the corneal reflexes* with the help of graded jets of air, and of the 
electrical excitability of the common finger extensor by determining its 
strength-duration curve, are the most accurate and rapid metliods of estimat- 
ing the degree of CS- absorption and the damage done to the nervous system, 
if CS 2 is known to be the noxious agent The first two methods are, in ad- 
dition, so simple that they may be applied by a technician in industrial routine 
examinations 


Discussion 

CSo IS one of the best fat solvents The conclusion was obvious, there- 
fore, that it dissolves in the myelin sheaths of the nerve fibers just as it was 
assumed that alcohol acts in this wa)*’ upon the nervous system (Mattel and 
Sedan '“) As far back as 1877 Binz had compared the effect of CSa upon 
the nervous system to that of alcohol and also of chloral and chloroform 
This relationship had already been suggested by Simpson®® nhen he used 
CS 2 in 1848 as a gaseous anesthetic for amputation of the breast before he 
finally recommended cliloroform as the best narcotizing agent This be- 
havior, which was later confirmed by Lehmann,®* permits little doubt that 
CSs acts as a narcotic upon the surface membranes of the brain cells 

However, this is only one side of the problem Caibon disulphide, in 
contrast to chloral and chlorofoim, has a noxious effect upon the pciiphcra! 
nerves, the first signs of which may appear as late as four days after the 
actual intoxication has ceased (MacGregor ®’’) In our animal experiments 
these signs were observed in the fourth week after the onset of the intoxica- 
tion (Lewey et al ®®) This delay in the development of the pcriphcial neuro- 
pathy, in contrast to the immediate effect of CS- on the hcmisphcrci., raised 
the question as to whether anothci link might be intercalated between the 
CS- absorption and the lesions in the spinal cord, brain stem, or peripheral 
nerves This hypothesis is strengthened by the fact that no statistical asso- 
ciation has been found between the appearance of the psjchic sjmptoms and 
brain stem or peripheral ner\'e signs A further suggestion of a diffcreme 
in the mechanism of action in acute and chronic CS. absorption might bt 
seen in the observation that the number of persons with mental symptoms in- 
creased gradual!) from the group of the slightc-.l to that of the sc\ crest 
cases; whereas the number of persons with in\o!\cinuit of the peripheral 
iicr\el was almost the same in all four groups but showed an increase in tlu 
SI \ eriu of the ncurojiatli.v. All tht-e considc ratioiii suggest that the mccha- 

t\w !•» H-S n» '■j'ti’ni't' *.*\ *•»!»! !>> nl‘n i»'o fy 'jm 
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through which CS- acts on the heniispheies is different from that effec- 
ts c 111 the rest of the ncnoiis svstcni 

• • 

Such a duahstic action in the acute and chionic effects of alcohol is be- 
hcicd to be an established fact todai* If the duahstic action recognized in 
alcohol niaj- be justifiably extended to CSa its effect should not be legaided 
any more as a dncct hpoljtic effect on the iiiyclni but, similar to that of alco- 
hol, as a neuropathy in consecjuence of thiamine deficiency 

In fact, histopathological examination of the peiiplieral nerves in CSo 
intoxication show’s that the axis cylinders of the penpheral nerves disinte- 
grate first while the myelin slicalh is still in a faiily good condition (Alpers 
and Lewc\ ”*’) 

E^idencc has been gi\cn that m CS, absorption the thiamine excretion m 
the urine is markedly decreased and that tieatment w'lth thiamine lapidly im- 
pro^es the peripheral neuropath)' Finally, our animal experiments with 
CS- show’ that daily injections w’lth thiamine delay the development and the 
death of the animals 

We may go one step further We have previously stated our reasons for 
assuming that involvement of the Iner and depletion of its stock of vitamin 
B appear to be one of the essential factors in the occurrence of neuropathy 
Furthermoie, we have known for a long time that carbon tetrachloride, an- 
other excellent fat solvent, produces severe liver damage, and that the onset 
of the pathological signs m this intoxication is accelerated by a diet rich in 
fat Carbon disulphide show's in our animal experiments a similar relation- 
ship These experiments suggest, in addition, that poisoning of coenzymes 
acti\e in nerve metabolism may be another important factor m the occur- 
rence of neuropathy in CSs intoxication 

If these considerations are confirmed it appears that ah adequate diet, 
especially in the cafeterias of plants using CSa, may prove helpful in the task 
of preventing CS- intoxication It is only propei to give credit to Delpech 
who, in 1856, recommended a regimen rich in lean meat — a very unusual diet 
in France — as the most effective piecautionary measure for workers in rub- 
ber plants 


Summary 

1 This IS a report of the neurological and medical findings in 120 viscose 
rayon workers exposed to various degrees of chrome carbon disulphide 
(CSa) absorption With three exceptions, all these men were at work 

2 Chronic CS- absorption may involve all parts of the central and pe- 
npheral nervous system CS- absorption is initiated by psychic symptoms 
later accompanied by peripheral neuropathy and diseases of the cranial 
nerves, decrease of corneal and pupillary reflexes, as well as by pyramidal 
and extrapyramidal signs Varying degrees of Parkinsonism have been ob- 
served and, in three persons, a true thalamic syndrome 
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3 Subjective and objective symptoms and signs of cardiovascular dis- 
ease were found in one-fourth of the subjects examined Arterial hyper- 
tension was observed in an unusually great number of young individuals 
The mean of the total serum cholesterol values was found 34 per cent above 
normal with a simultaneous decrease of the values of the cholesterol esters 

4 Graphs illustrate the frequency of signs and symptoms Some of the 
pathological signs become more frequent from group to group; others do 
not, but become severer instead 

5 The hypothesis is proffered that the mechanism of chronic CS- ab- 
sorption IS different from that of acute CS™ intoxication The first is at- 
tributed to thiamine deficiency, possibly by way of a liver damage and by di- 
rect poisoning of the coenzymes of nerve metabolism and respiration whereas 
the second is compared with the narcotic effect of other gaseous anesthetics 

6 The importance of a diet rich in vitamin B m the cafeterias of plants 
using CS« is suggested 

I wish to express my appreciation to the Department of Labor and Industry of the Com- 
monwealth of Pennsylvania and my gratitude to all who ha\e cooperated in this survey 
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THE SOLUBILITY OF ACETYLSULFAPYRIDINE 
AND ACETYLSULFATHIAZOLE 
IN THE URINE 

By Arthur C Curtis, ]M D , F A C P , and Sidney S Sobin, Ph D , 

Ami A;bor, Michigan 


Shortly after the introduction of sulfapyndme into clinical medicine, 
hematuria was described as one of the common and dangerous complications 
of this t 3 Tpe of therapy Acetylsulfapyridine was demonstrated as the ex- 
cretory form of the drug,'' * and the relationship between crystals of acetyl- 
sulfapyridme in the urine and hematuria w as quickly recognized *' ®’ "" ® 
This work was begun to record the solubility chaiacteristics of acetyl- 
sulfapyridine and to determine the tyqie and the amount of urine necessary to 
effect complete solution of this material Our method was as follow’S. a 
portion of urine was concentiated to a specific graMty of 1 030 Aliquots 
were taken and adjusted to varying pH between 5.5 and 8 0 by electrometric 
titration These samples w'ere further treated with distilled w'ater so that 
for each different pH range a set of specific gravities from 1 005 to 1 030 
was set up A small amount of each of these solutions, to which had been 
added an excess of powdered acetylsulfapyridine. was incubated at body 
temperature for one hour, occasionally shaken and then filtered The con- 
centration of sulfapyndme in each solution w'as then determined by the 
method of Bratton and Marshall after acid hydrolysis (using N-(l-naph- 
thyOethylenediaminc dihydrochloride in the coupling reaction) ” 

" The results of our determinations of the concentration of acetylsulfa- 
pyndine m urines of different pH and specific gravities is seen in chart 1 
Each graph represents a determination at the specific gravity indicated 
1 005 1 010, 1 015, 1 020, 1 025, and 1 030 The concentration of acctjl- 
sulfapyridinc in milVigrams per cent is plotted on the ordinates and the pH 
on the abscissae It appears from chait 1 that a change in solubilitj of the 
drug occurs with the changing pH There is some tendency for tin*, to lep- 
resent a straight line function, but it is quite apparent that tlie concentration 
varies little on the acid side of neutrality As soon as the pH of 70 is 
reached the solubility cur\e rises sharplj In actual valuc>. the concentra- 
tion of acctvlsulfap\ridine below a pH of 70 is between 20 and 30 rnilli- 
mams per cJnt and above a pH of 7 0 between 30 and 40 milligrams per cent 
Although it IS not possible to predict the solubility charactcri'-tics of 
chcinical vubstancc> it was quite unexpected to find the sohihilitv of the 
acct>lsulfapvridine to increase as the specific gravity ot the urinarj sohilions 
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increased This is illustrated in chart 1 If the solubility curves plotted 
are supei imposed upon a single giaph, theic is obtained a series of almost 
parallel lines, one staggcicd aboNc the other, with the solubility cuive at a 

MG% 



pH&5 60 65 70 75 8 0 55 60 6 5 70 75 80 




.55 80 65 70 75 80 55 60 65 70 75 80 


Chart 1 The effect of pH and speafic gravity on the solubility of 
acetylsulfapyndine in urine 

Each graph represents the solubility in milligrams per cent of acetylsulfapyridme at the 
specific gravity mdicated SP = Speafic Gravity 
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Specific gravity of 1 005 below, and a curve falling between the solubility 
curves 1 025 and 1 030 above 

Of the several urinary constituents, urea A\as suspected of playing some 
role in the phenomenon observed We accordingly repeated our earlier ob- 
servations, using a urine of low specific gravity (1 005) and suffiaeiit 
amounts of concentrated urea solution to increase tlie specific gravity to the 
levels 1 010, 1 015, 1 020, 1 025, 1 030 Chart 2 shows the results of this 
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Chart 2 The cfTcct of pH and increasing concentration of urea on the solubility of 
acct>lsulfap>ridinc and acctylsulfathiazolc 

SP = Acctjlsulfapjridinc 
ST = Acct>lsulfathiarolc 
U-U s= Urca-Urinc Solution 


series of determination^ Concentration in milligrams per cent is plotted on 
the ordinates and specific graMty on the abscis^sac The figures abotc are 
tlio«?c of acet}lsulfap\ridine and below those of acct}Isulfathia7ole Those 
on the left arc for a* pi I of 60. and on the right for a pll of 80 It is 
again CMdeiit that the solubility of .ictUKulfaptridine mcrcasts with tlit 
specific gra\it\ and with alkalmiu In this particular group of esperi- 
mtntal data, i.ohlhlln^ is proportional to increasing amoimis of urea TIu 
soUibilit> of actt>lsiiifaihia7olc i- much more marked in alkaline than in 
.icid solutions as compared with acct>1*-ulfapjridinc. hut increasing amounts 
of urea seem t(* afttci it*. ^oKlhiIitJ httk. Otlur rion-reported data confirm 
this finding. 
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To dctcimmc finally just uhat efTcct an inciease in specific gravity itself 
uould have, exclusive of any urea effect, we lepeated these observations with 
aqueous solutions of urea and dextrose to which was added acetylsulfa- 
pyndinc The results arc shown in chart 3 The marked solvent effect of 
increasing amounts of urea is appaicnt On the other hand, the solutions 
wnth dextrose show' i datively no change in solubility w-ith increasing amounts 
of solute Urinary solutions show this effect in a moie sti iking manner 


MG% 



Chart 3 The effect of increasing concentration on urea and of dextrose on the solubility 

of acetylsulfapjndine in aqueous solution 

Volume ratios for urines of specific gravities 1 005 and 1 030 aie 2 5 1 
The clinical advantage of either specific gravity depends upon the relative 
solubility of acetylsulfapyridine at that specific gravity Although the solu- 
bility of acetylsulfapyridine at a specific gravity 1 030 may be appreciably 
greater than its solubility at a speafic gravity 1 005, it is not two and a half 
times the solubility in the latter solution Accordingly, from our studies, 
the greater volume of the more dilute urine is more desirable 

Common dosages of sulfapyridine lie between 2 and 6 grams a day An 
average figure for the absorption of sulfapyridine is about 50 or more per 
cent®'*®’^^ The urinary excretion of either the free dr combined form is 
almost quantitative for the amounte absorbed “ It has been further shown 
that the urinary excretion of the conjugated drug is about 50 or more per 
cent ®' “ This means that at least one-quarter of the oral daily dose is ex- 
creted m the urine as acetylsulfapyridine If the daily oral dose of sulfa- 
pyridine IS two grams, about 500 milligrams would be excreted as the acetyl- 
ated form in the urine If the daily oral dose of sulfapyridine is six grams, 
1,500 milligrams would be excreted as the acelylated form in the urine In 
an acid urine of low speafic gravity acetylsulfapyridine is soluble to about 
25 milligrams per cent To prevent acetylsulfapyridine crystals from form- 
ing in this type of urine a urinary output of 2,000 c c would be necessary 
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for a two gram daily intake, and 6,000 c c for a six gram daily intake On 
the other hand, with an alkaline urine, the solubility is about 40 milligrams 
per cent and the urine output necessary for solution of the acetyl form of 
the drug would be decreased to 1,250 c c. for a two gram daily dose, and 
3,750 c c for a six gram daily dose (chart 4) 


Dose 

Absorption 

Excretion 

pH <7 0 Urine Volume 

pH >7 0 Unne Volume 

Excretion 

Acetylatcd (50%) 

25 mR % Soln 

40 mg % Soln 

2 gm 

* Ig. 

500 mg 


1250 cc 

6gm 

3g 

1500 mg 


3750 c c 


Chart 4 Urine volume necessary to effect complete solution of acetylsulfapyridine 

with pH less and greater than 7 0 


The solubility of acetylsulfathiazole shows a much more marked response 
to acidity and alkalinity changes than does acetylsulfapyridine In a urine 
of specific gravity 1 005 at a pH 5 5-6 0, this material is soluble in amounts 
less than 10 milligrams per cent If this is compared to the solubility of 
acetylsulfathiazole in a similar urine at a pH of 8 0-8 5, where the solubilit} 
is between 30-40 milligrams per cent, a 300 to 400 per cent increase in solu- 
bility IS present 

We do not wish to discuss the problem of how hematuria is produced by 
the sulfonamide compounds, but we have assumed, from the many reports, 
that W'hen it does occur, it is a result of trauma to the gemto-unnary tract by 
the acctylated form of the drugs that produce it 

There is increasing e\idence that some conjugation other than the acetjl 
foim occurs® Gljcuronate’® excretion is so far indicated Just what pro- 
portion of total excreted drug may occur in these forms has not been deter- 
mined 


Summary 


1. To prc\cnt the precipitation of acetylsulfapyridine and acetylsulfa- 
thiazolc crystals in the urine, the fluid output mu‘!t be sufficient to hold all of 
these compounds in solution. 

2. The solubility of both acetxlsulfapyridinc and acchlsulfailiiazolc is 
greater in an alkaline urine than in an acid urine, so that enough base should 
alwajs be taken with these drugs to keep the pll of the urine alkaline. 

3 Urea seems to ha%c some importance m the «iolubilit> of acctybulfa- 
p\ ridinc in the urine 
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ARSENICAL SENSITIVITY AND VITAMIN C" 


By Mahlon H Delp, M D , and C J Weber, M D , 

Kansas City, Kansas 

With the advent of arsenic as a spirochetocide, the physician found that 
one of his great problems in handling the s}*philitic patient was that of avoid- 
ing, if possible, the toxic manifestations of this therapeutic agent, or of 
treating them if they appeared Numerous improvements in arsenical 
preparations and improvements in the technic of their administration have 
not )ct eliminated these problems Toxic manifestations take many forms 
— from the milder gastrointestinal disturbances to the severe hemorrhagic 
encephalitis — with the intermediate complications of hepatitis, purpura, and 
arsenical dermatitis occuiring all too frequently In a large antisyphilitic 
clinic, constant and individual attention must be given to the patient receiv- 
ing therapy in order to complete his treatment without producing a compli- 
cation more serious than the original disease All attempts at finding any 
agent cajiablc of successfully neutralizing this toxicity of arsenic have failed 
Likewise, all agents used in treatment of the complications ha\c been found 
wanting in efficacy 

Recently there ha^c been scxeral reports in the literatuie on the relation- 
ship of 'vitamin C and ncoaisphcnamine sensitivity, both experimental and 
ciinical in chaiacter Chapman and Morrell ‘ reported a group of experi- 
ments indicating that guinea pigs on a diet high in vitamin C developed 
inaiked sensitization reactions to ncoarsphcnaminc, w'hilc pigs on low \ita- 
mm C diets de\ eloped a less marked scnsiti\ity Conti arj to this, Sulz- 
berger and Oser" reported marked sensitization reactions in scorbutic pigs 
Coruna, “ also working c\pcrimcntally with guinea pigs, showed that animals 
on low \ itamin C diets had more intense initial skin reactions to neoarsphena- 
nnne than normal controls, and that nuolution of the lesions was slowei 
Mthongh the CNperimtntal evidence seems tf) eairv an implication, the cx- 
pcinncntal skin lesions at least are so different from the sensitizations seen 
in the clinical jnttnre that comparison and cv'nluation are difficult. 

Clinicallv. the application of this sup|)nsed relationship lietwccn vitamin 
C deficiencv and arsenical scnsitivitv has been approached in a limited man- 
ner onlv Daniow “* repf>rttd beneficial results m treating arsenical derma- 
titis with cevitamit acid in thrci svuh case'. I-andfisch ‘ tjbscrvcd loss of 
ini«»kranct to neoarsphenaniine in patitnt>* j)revirin«l\ sensitive after the ad- 
nnnistratifMi of vitamin C Lwer and Talbott.'’ <Iestribing a group of 
misctllaiKons ifirnw of dtrm.'»tnis trtaUd with vitamin C. saw no inqirove- 
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nient in Ino l.is>cs of exfoliative dcinialitis Tt >\as, however, not stated that 
aiscnic A\as the.etiologiLal agent in these l\\o cases 

From this examination of the htciatuic it seems evident that no attempt 
has been made to investigate inlcnsu clj the possibilities of vitamin C as a 
clinical therapeutic agent in this gioup of complications of aisenical therapy 
Early but unorganircd attempts to use cevitamic acid m treating various 
forms of arsenical sensitivity at this clinic were made with inconclusive but 
promising results In 1938 with a suitable method available for plasma 
vitamin C determinations, more careful obsei\ations w'ere begun One 
group of previously untreated s}phiht]cs w'as selected in consecutive order, 
and V itamin C determinations were made upon the blood plasma A second 
group w'as followed through routine arsenic and bismuth therapy courses 
with vitamin C determinations A third group of selected cases was taken 
from patients showing definite arsenical sensitivity These patients were 
followed with plasma vitamin C determinations during their therapy with 
cevitamic acid * The problem of selecting cases of unquestionable arsenical 
sensitivity soon became difficult when the entire group of sucli cases was 
pooled Undoubtedly, the skm manifestations represent the ideal type foi 
study The time of onset is easy to determine, the patient’s subjective prog- 
ress IS easy to follow, and the evidence of recovery cannot be controversial 
All cases reported were either referred to the dermatological clinic for con- 
firmation of the diagnosis oi were seen m that clinic prior to their treatment 
m the medical department 


Method 

The macro metliod of Mindlm and Butler " was used for the vitamin 
C determination The oxalated plasma was obtained and precipitated 
within 30 minutes after the blood was drawn All bloods were obtained 
from patients who had not had any food for at least six hours 

Ho of 

CdLSCO 

I Plasma YTtamin C Yalua in 

I 106 l/nselected l/nireated Stfphilitics 



Wt&min C mgma per loo cc 

Chabt 1 Consecutively chosen and previously untreated syphilitics showing plasma 

vitamin C levels 


* Cevitamic acid furnished by George A Breon and Company 
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In this group of patients it may be seen tliat plasma vitamin C levels 
vary from less than 0 10 mg per 100 c c of blood to 1 4 mg^per 100 c c of 
blood These represent levels much lower than those usually quoted A 
preponderance of the group falls into what has often been called the scorbutic 
group It should be pointed out that these patients were attending a charity 
clinic and that a diet adequate m fresh fruits and vegetables is practically un- 
known to them The body weight as an indicator of the state of vitamin C 
saturation was an untrustworthy guide in this group The great majority 
were diagnosed latent syphilis, however, several manifested primary and 
secondary lesions No case complicated by other infectious disease nas ac- 
cepted for blood determinations 

Plasma Vitamin C (mg per 100 c c ) 
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these patients indicated cicaily a close relationship between the intake of vita- 
min C and the vitamin C plasma levels 

Arsenical Dermatitis Treated with Cevitamic Acid 

The last individually studied group lepresents live patients with unques- 
tionable aisenical dermatitis Each was tieated with cevitamic acid as indi- 
cated in the accompanying summaries and chaits Plasma vitamin C levels 
were determined befoie treatment was started and throughout the course of 



Chart 3 Case 1 and Case 5 

treatment All patients were tieated as ambulant cases, and no therapy 
other than vitamin C oially and intravenously was administered Patients 
were secured from several sources, but all represent a group m clinical classi- 
fication Only one patient, case 2, appears in groups one and two She had 
vitamin C determinations made before and during routine arsenical therapy 
As a group these cases show low vitamin C values, but even in case 2 it is 
not possible to say that die arsenic therapy had depressed the level to a point 
where sensitization appeared 
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Case Reports 

Case 1 I B Female, white, aged 32 Entered tlie medical dime witli com- 
plaints of nervousness, stomach trouble, and a positive Wassermann test Significant 
in the past history were eight pregnancies wuth three premature labors, and frequent 
attacks of upper abdominal pain The patient was poorly nourished, and had a very 
severe gingival infection Otlierwise, the ph>sical findings were negative Roentgen- 
ray examination with oral dye showed a non-functioning gall-bladder This patient. 
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CiiAPT 4 Case 2 
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and \ei3 larely had an> fresh icgctablcs in then diet The past history was unim- 
portant Physical findings were not significant Tlic medical diagnosis was sero- 
positne latent s>philis 

Tins patient was placed on ncoaisphenainine with an initial dose of 03 gram and 
subsequent doses of 0 45 gram In this patient plasma vitamin C determinations were 
being made throughout the course of ticatinent Following the seventh injection of 
neoaisphcnaminc, the patient dc\ doped a topical generalized arsenical dermatitis with 
marked edema and Aesiculation of the skin of the face, ears, neck, extremities, and 
trunk 
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Chart 5 Case 3 


The third day following the onset of the dermatitis, both intravenous and oral 
cevitamic aad therapy was begun Within 48 hours the patient had complete rdief 
from the intense burning and itching of the skin , wnthin seven days there was definite 
healing of the vesiculations , within 14 days the dermatitis had completdy disappeared 
No other treatment was given during the course 

Case SMB Female, colored, aged 34 Entered the medical dime with the 
chief complaints of nervousness and palpitation Routine examination revealed that 
the patient had a positive Wassermann test, but no other significant findings The 
family was on direct rdief and records of other members of the family indicated 
definite lack of proper nutrition 

The patient was referred for syphilitic therapy and she received one course of 
neoarsphenamine, one course of bismuth, and six mjechons of neoarsphenamine in her 
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second couise of treatment, at which tune she developed a typical aisenical dermatitis 
witli generalized involvement of the skin Treatment with cevitamic acid intravenously 
was begun The patient received SO mg doses tliiee times weekly Although we 
now know the dosage to be quite inadequate, at the end of two weeks’ time the patient 
was showing very definite improvement She did not show complete recovery until 
seven weeks had elapsed It was quite impossible to persuade the patient to take daily 
doses of medication, and sometimes there were intervals of one week between 
treatments 

Case 4 W W Male, colored, aged 38 This patient entered die dermatological 
dime with the chief complaints of burning skin and dermatitis Onset of the illness 
had occurred two months previously following tlie sixth intiavenous injection of neo- 



arsphenamine The patient was not syphilitic, and had been receiving the medication, 
apparently, for its tonic value The history did not reveal any inadequacy in the 
patient’s diet During the two months intervening since the onset, the patient had 
used many ointments without benefit A diagnosis of arsenical dermatitis was evident 

This patient was placed on intravenous cevitamic acid in doses of 200 mg three 
times weekly After the sixtli dose, the patient showed improvement and was free 
from the intense burning and itching WiUi the twelfth dose the dermatitis disap- 
peared After the nineteentli dose, the patient was dismissed, but returned five weeks 
later with a mild recurrence Medication was resumed with a prompt remission He 
was again dismissed Three weeks following his second dismissal he had another 
mild recurrence ^\hlch was promptly controlled upon resumption of the cevitamic acid 
medication 

Case 5 E J (see chait 1) Male, colored, aged 18 Tins patient was ad- 
mitted to the dermatological clinic with the chief complaints of burning and itching 
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of the skin The dermatitis had been present one week, and followed tlie fifth dose 
of neoarsphenamine in his third regular course The patient's nutritional state was 
good In addition to syphilis the patient had an active gonorrheal proctitis The 
diagnosis uas tjpical arsenical dermatitis of an extremely severe type Skin in- 
^olvcment uas very extensive and associated with marked subjective symptoms 
Ce\itamic acid therap>, botli intra\cnousl> and orally, was begun immediately No 
other treatment was given On the seventh day of treatment die patient was free of 
all the burning and itching of die skin, and all die edema had vanished Slight 
vcsiculation still remained B3 die fourteenth day of treatment die patient was 
completely symptom free All vcsiculation had disappeared However, his treat- 
ment w'as continued for fear of rchipsc 

Discussion 

It seems likely that our conception of noimal vitamin C values needs 
dowmvard revisions In the 106 patients studied pievious to the adminis- 
tration of antisyphihtic therapy, values ranging from less than 0 10 mg per 
100 c c. of blood to 1 4 mg pei 100 c c of blood were found Fifty per 
cent are below 0 4 mg No patient evidenced clinical scurvy, yet the values 
are definitely w'lthin the assumed range for such a state Lever and Tal- 
bott* found in a group of healthy medical students and nurses 11 per cent 
showing vitamin C values less than 0 3 mg Seven out of eight of their pa- 
tients with exfoliative deimatitis had vitamin C values less than 0 3 mg 
Friend and Marquis * reported the vitamin C level m one case of arsenical 
dermatitis at 0 13 mg per 100 c c of blood Croft and Snorf ® found 38 
per cent of a group of medical patients with vitamin C values less than 0 4 
mg per 100 c c of blood Compared with these available figures the values 
in this studied group do not seem abnormally low 

No explanation has been made in the past for what is supposed to be re- 
lationship between vitamin C deficiency and arsenical sensitivity None can 
be offered here for what seems to be a benefiaal effect from vitamin C ad- 
ministration in arsenical sensitivity The problem requires more extensive 
clinical observation and deeper probing into the basic problems 

There is still no proof for the belief that a method is available for select- 
ing by routine plasma vitamin C determinations a patient who will develop 
arsenical sensitivity Case 2, by chance, was being followed at the time of 
the appearance of the sensitization, but her values had been consistently low 
It cannot be said that the arsenic had produced any loss in vitamin C level, 
yet she improved dramatically with a forad rise in plasma vitamin C levels 
The significance is not clear 

While all cases of dermatitis studied show low vitamin C values, the dis- 
ease was manifest at the time of the determinations The low values do 
agree with meager information available in the literature 

Contrary to the findings of Farmer, Abt, and Arons the cases m this 
gioup receiving arsenic show nothing which can be interpreted as a depress- 
ing effect of arsenic upon the vitamin C levels Our results agree with theirs 
in regard to bismuth 
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Case 4 is interesting m that the height of his vitamin C level apparently 
paralleled his state of well-being Twice, when therapy was stopped vita- 
min C values dropped, and simultaneously the patient relapsed with a return 
of his dermatitis Voluntarily, the patient returned requesting more vita- 
min C 

No cases have been treated exclusively with oral medication, so no opin- 
ion is justified, but the impression has been gamed that intravenous adminis- 
tration is the procedure of choice Dosages m the cases studied have varied 
with earlier cases getting smaller doses as indicated, and later cases receiv- 
ing up to 300 mg intravenously daily Larger doses may be justified 

Summary 

One huridred and six cases of untreated syphilis showed vitamin C 
levels consistent with their dietary intake of vitamin C No change in the 
curve of plasma vitamin C levels was noted in either group of patients re- 
ceiving the metals arsenic or bismuth A group of five cases manifesting 
arsenical sensitivity was studied Although patients developing sensitivity 
had low vitamin C values, a low vitamin C value does not necessarily predict 
such an outcome Cases of arsemcal dermatitis treated with cevitamic acid 
showed sufficiently favorable response to warrant further emplojmient and 
study of cevitamic acid therapy 

BIBLIOGRAPHY 

1 Chapman, C W , and Morrell, C A Influence of vitamin C on tlie development of 

skm sensitivity to neoarsphenamine m the guinea pig, Proc Soc Eiqier Biol and 
Med, 1935, xxxii, 813-815 

2 Sulzberger, M B , and Oser, B L The influence of ascorbic acid of diet on sensitiza- 

tion of guinea pigs to neoarsphenamme, Proc Soc Exper Biol and Med, 1935, xxxii, 
716-719 

3 CORMIA, F E Experimental arsphenamme dermatitis— the influence of vitamin C m the 

production of arsphenamme sensitiveness, Canad Med Assoc Jr , 1937, xxxvi, 392-396 

4 Dainow, I Desensitization action of 1-ascorbic acid, Ann Dermat and Syph , 1935, vi, 

830 

5 Landfisch, S Rcdoxon in prophylaxis of arsphenamme accidents, Polska, gas lek, 

1937, XVI, 575-577 Synthetic cevitamic aad — ^ne\v auxiliary remedy in arsphenamme 
therapy, Jr Am Med Assoc , 1937, cix, 834 

6 Levei^ Walter F , and Talbott, John H Role of vitamin C m various cutaneous dis- 

eases, Arch Dermat and Syph , 1940, xli, 657-663 

7 Minblin, R L, and Butler, A M Determination of ascorbic acid m plasma Macro- 

method and micromethod, Jr Biol Chem , 1938, cxxii, 673-686 

8 Friend, Dale G, and Marquis, Harold H Arsphenamme sensitivity and vitamin C, 

Am Jr Syph, Gonor and Ven Dis, 1938, xxii, 239-242 

9 Croft, Joseph D, and Snorf, Lowell D Cc\itamic acid deficicnpy frequency m a 

group of 100 unselccled patients. Am Jr Med Sci , 1939, exevni, 403-408 

10 Farmer, Chester J, Abt, Arthur F, and Arons, Hans C S Influence of arsenicals, 
bismuth and iron on plasma ascorbic aad level, Proc Soc E\pcr Biol and Med, 
1940, xhv, 495-499 



CASE REPORTS 


LONG STANDING PRODUCTIVE COUGH AS CHIEF CLINICAL 
MANIFESTATION IN MITRAL STENOSIS; A 
CASE COMPLICATED BY THROM- 
BOSIS OF LEFT AURICLE' 

By EsTnLLC E Klcirer, M D , Nnv Bi imsivick, N J 

In most cases of mitral stenosis ^\lth failuie, cough is one of a number of 
S}'mptoms m feiA does it overshadow all others It may be due to chronic 
congestuc catarrh of the biondiial mucosa, but in the case reported below the 
mildness of the pulmonai^ changes offered no explanation of the cough Indeed 
m this case the absence of marked pulmonary congestion is a crucial point since 
it aids in establishing the fact that severe and productive cough m this condition 
can be due merel} to the mechanical pressure of an enlarged auride on the 
trachea and bronchi 


Cash Report 

The patient, a 52 year old housewife, was first seen at the Middlesex Hospital 
Cardiac Clinic, ivhere she was admitted on February 2, 1935 with the chief complaint 
of severe paroxysmal cough Her mother had died of “ heart disease and asthma ” 
The patient had had rheumatic fever at 19 years and frequent joint pains thereafter 
Menopause occurred at the age of 44 She was married for 34 years and had home 
eight children, besides having two miscarriages 

In 1934 (one year before admission to the clinic), she had first noted cough, 
dyspnea on exertion, orthopnea requiring three pillows at night, and loss of weight 
The cough was severe and came in paroxysms For several weeks it had been accom- 
panied by expectoration of thick tenacious mucus The attacks were more frequent 
at night For this condition the patient was admitted to the Middlesex Hospital where 
she remained for 30 days Rheumatic heart disease with mitral stenosis and auricular 
fibrillation was found She was treated by bed rest, digitalis and ephedrine Both 
nurses’ and internes’ notes recorded the severe exhausting cough and "continuous 
expectoration ’’ At tins time impaired resonance was noted at both bases and through- 
out both lung fields anteriorly and posteriorly, numerous sibilant and sonorous rMes 
were present Stereoscopic radiographs were taken of the diest on December 26, 
1934 The report was as follows " The apices aerate fairly well The appearance 
is that of generalized fibrosis of both lung fields with some pulmonary edema and 
pleural effusion in the left base There is no evidence of pulmonary tuberculosis 
The heart is mitral m type There is a suggestion of bronchiectasis in the right base ’’ 

On physical examination we observed a middle-aged woman in a poor state of 
nutrition, weight 125 pounds, temperature 98 4° F Skin and mucous membranes were 
pale but not cyanotic All teeth had been removed The neck showed no masses and 

♦Received for publication Sepi ember 25, 1940 
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no abnormal pulsations The heart was enlarged to the left with the apex impulse in 
the anterior axillary line Tlie sounds were weak, irregular, rapid and no murmuis 
were detected on this examination Later a long, rumbling diastolic murmur was 
heard m the mitral area and a short systolic one in the left third and fourtli interspaces 
The second aortic and pulmonic sounds were equal Peripheral vessels were some- 
what sclerotic The blood pressure was 120 mm of Hg systolic and 80 mm diastolic 
The chest showed dullness at the apices, especially on the right, but no rales were 
present The abdomen was slightly distended and the musculature flabl^ The livei 
was not enlarged Fluoroscopic examination showed a generally enlarged heart with 
fullness along the left border in the region of the pulmonic conus and left auricle 
Enlargement of the right auricle was suggested by the increase of the heart shadow 
to the right of the midline 

The urine was acid, specific gravity was 1 011 , there was a trace of albumin, but 
no sugar , an occasional white blood cell was seen microscopically The Wassermann 
test was negative The hemoglobin was 68 per cent (Sahh), red blood cells 3,860,000, 
white blood cells 7,400, polymorphonuclears 70 per cent, lymphocytes 22 per cent, 
eosinophiles 2 per cent, and basophiles 1 per cent The sputum examination was 
negative for tubercle bacilli and for blood 

The diagnosis made was as follows 

(1) Bheumatic heart disease — inactive 

(2) Mitral stenosis and insufficiency with enlargement of both auricles 

(3) Auricular fibrillation 

(4) Possible bronchiectasis and lung fibrosis 

Following the first clinic visit, the patient had an upper respiratory infection and 
with it came increased cough which was so severe as to cause loss of appetite and 
several episodes of vomiting This symptom was not helped by cough syrups but 
subsided with rest in bed and digitalis In May 1935 the cough returned and the 
patient noted blood-streaked sputum for the first time Her heart rate was controlled 
by digitalis at approximately 76, without pulse deficit She was free from other 
symptoms During tlie next two years, the patient remained ambulatory and had 
short periods free from cough mterspersed with others when this symptom was severe 
She was treated with potassium iodide solution, with ammonium chloride, and with 
various cough mixtures, besides tlie daily maintenance dose of 0 1 gram of digitalis 

In June 1937 cough and expectoration were again troublesome Postural drain- 
age was unsuccessful The patient was referred for bronchoscopic examination and 
treatment Tlie bronchoscopist reported that the case appeared to be “ an early stage 
of bronchiectasis without evidence of any dilatation of bronchi Mucus was removed 
by lavage and tlie patient felt clinically improved so that she requested further treat- 
ment Expectoration stopped for three months A total of seven bronchoscopic treat- 
ments was given during tlie next six months, thereafter the patient refused such 
treatments as she felt weakened thereby 

In June 1938, edema of the legs was first noted As the patient had severe vari- 
cosities, tliese were thought to account for at least part of the swelling Rales were 
present at the left base The patient was urged to remain oil her feet and digitalis 
was increased to 0 2 gram daily, since tlie pulse rate \aried from 88 to 100 per minute 
After temporary improvement, edema of the legs again became marked in January 
1939, and was accompanied by severe dyspnea, by orthopnea and by cyanosis The 
cervical veins were engorged Coarse rales and dullness were present at both bases, 
the heart was irregular (120) ivith pulse deficit Sacral edema was also present The 
patient was again admitted to Middlesex Hospital and a diagnosis of congestive failure 
made Urea nitrogen was 141 mg per 100 cc of blood, sugar 121 mg Salyrgan 
was gnen illt^a^ enoiisly c\ery two da>s, and w’lth limited fluids and ammonium clilo- 
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ride the patient became free from evidence of fluid ictention and lost 20 pounds 
After a brief remission during which the patient felt well, congestive failure again 
became e\ idcnt in hlardi 1939 Again she improved aftei hospitalization, but cough 
remained troublesome 

An clcctiocardiogram on Jcinuary 1, 1940. showed auricular flbrillation, rate 100, 
QRS 0 08 , right axis dc\ lation , widening and notching of QRS in Lead I and Lead 
II; ^entrlcular premature contractions in Lead III, Ti and T: upright and Ts and T 4 
diphasic Circulation time with saccharin was 26 seconds (normal 9-16 seconds) 
Again the cough was the only complaint during tlic clinic visits, usually witli sputum, 
occasionally blood tinged The nurses and physicians of the clinic learned to recog- 
nize her coming long before seeing her, because of tlic loud and nearly continuous 
cough which heralded her presence In April 1940, edema of the legs again became 
marked in spite of the weekly dose of salyrgan 

On July 9, 1940, she walked scieral blocks to the clinic which she reached by great 
effort Her color was ashen gray, and her lips, ears and Angers were markedly 
cjanotic She had massiie pitting edema of the legs, and w'as extremely dyspneic and 
ortliopneic Her pulse was weak, rapid and irregular, and blood pressure readii^s 
could not be obtained in cither arm A gallop rh^'thm was present at the apex She 
was admitted at once to St Peter’s Hospital in a moribund condition and she died six 
hours later 

Autops} was performed by Dr S E Mooltcn, pathologist 

Autopsy Pkotocol 

The subject was described as a poorly developed female of 53 showing marked 
hvidity of dependent parts and head There was considerable soft pitting edema of 
the lower extremities and sacrum Tlicre w'as a faint purpuric mottling of the skin 
of the legs Tliere w'as no clubbing of tlie Angers and no jaundice 

Lungs Both lungs were adlierent over part of their surface especially the left 
lung which was densely adherent to the diaphragm and Abrous pericardium The 
lungs were somewhat Armer tlian normal in consistence, and on section showed only 
slight hyperemia of dependent portions The lowest part of the right lower lobe was 
somewhat indurated and on section presented a somewhat more anthracotic appearance 
tlian the remaining lung and seemed slightly more airless A similar cliange was seen 
in the lower part of the left lower lobe The remaining tissue was more crepitant 
throughout and was fairly dry and pale, showing minimal congestion and no sigfniA- 
cant edema The trachea was of normal size However, the right mam brondius 
was somewhat wider than normal for a short distance and Ae left main bronchus was 
slightly diminished in caliber and seemed somewhat dongated The distance from 
the carina to the oriAce of the right upper lobe bronchus was 2 5 centimeters and from 
the carina to the left upper lobe bronchus was 4 5 centimeters The right mam bron- 
dius was approximately 1 7 centimeters m d tam eter and the left mam bronchus 1 2 
centimeters The branches of the right mam bronchus appeared normal throughout 
Those of the left mam bronchus seemed somewhat narrowed as far as they could be 
dissected and the oriAces were somewhat flattened from before backwards m contrast 
to those of tlie right bronchus The mucosa was pale and smooth and of normal 
appearance The tracheo-bronchial angle was greatly exaggerated measuring ap- 
proximately 135® This was the result of changes m the left auride which will be 
described below (Agure 1) 

Heart The pericardial cavity was completely obliterated by Abrous adhesions 
The outer layer of the pericardium was similarly bound by Abrous adhesions to the 
overlying lungs anteriorly and laterally, by obliteration of the intervening pleural space 
m this region The soft tissues of the upper mediastinum were somewhat thickened 
The heart was greatly enlarged as a result of a marked degree of dilatation and a 
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fairly maiked degiee of hypertrophy The wall of tlie light ventricle was nearly one 
centimeter thick The right auricle was also markedly dilated and its endocardium 
was thickened and more or less opaque and white The right aui icular appendage was 
somewhat contracted and flattened and contained no thrombi The superior and in- 
ferior vena cavae were somewhat dilated in a uniform manner The auricular myo- 
cardium was moderately atrophic except in its lowest portion where it was hyper- 
trophic The tricuspid valve showed a moderate degree of hyalin thickening, espe- 
cially along the line of closure, with some retraction The choidae tendineae were, for 

















■v' ^ 


Fig 1 Specimen showing widening of trachco-bronchial angle and enlarged left auricle 
with thrombus Note the slit-hke mitral orifice 

the most part, considerably shortened and thickened with a considerable degree of 
fusion near their attachment, and the papillary muscles were shortened There was a 
pronounced degree of valvular incompetence Tlie pulmonic valve appeared grossly 
nonnal The pulmonary artery was smooth and free of atheroma The left auricle, 
before opening, could be felt as a peculiar hard tumor mass just beneath the bifurca- 
tion of the trachea ^VIlcn opened tins effect was seen to be the result of an adherent 
mural thrombus occupying the upper two-thirds of the auricular cavity and extending 
for a short distance into the lumen of the left upper pulmonary vein, causing marked 
narrow mg but not obstructing it completely The tlirombus, in large part, was pale flesh 
color and gray cspecia]l> in tlie deepest portions It could be separated from its at- 
tachment to the auricular endocardium revealing the latter as greatly thickened and 
somewhat roughened The auricular mjocardium in its upper part was moderately 
atrophied In its lower part it was grcatl> lupcrtrophicd and reached 075 centimeter 
m thickness There were numerous areas of whitish plaque-like endocardial thicken- 
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ing and wnnUiug throughout the left auricle where it was not in contact with throm- 
bus The mitral vaUe was extremely narrow and reduced to a slit about one centi- 
meter long and a few inilhmeteis \\ idc The mitral leaflets were moderately thickened 
and Inahnized \iith areas of calciflcation Tlie chordae tendineae were extremely 
short, thick, and fused and the papillary muscles \\cre elongated and thickened with 
flbrosis of the tips The left ventricle was of normal appearance on section and its 
endocaidium appeared unaltered, the wall was of normid thickness and the cavity 
contracted Tlie aortic \al\c cusps wcie moderately thickened and the edges were 
fairly rigid producing a moderate degree of insulflciency There were no vegetations 
except a tiny area of projecting flbrinous material on one of these cusps The aorta 
was smooth and elastic and presented scattered areas of slight atheiosclerosis and wras 
shghth dilated in its ascending portion The coronary vessels w ere somew'hat dimin- 
ished in calibre but smooth and free of obstiuction 

Ltver The Iner appeared slightly conti acted nithcr than enlarged The surface 
showed somewhat exaggerated \cnous markings and was finely granular with con- 
siderable wrinkling It cut with some diflicultv revealing considerable exaggeration 
of the lobules throughout Some of these were two to three times normal size and 
others were much smaller The interlobular tissue was slightly exaggerated and had 
a pale translucent aspect The centrolobtilar areas appeared considerably reddened 
but most of the blood had run out of tlie organ In many of the lobules fine yellow 
granular areas could be detected on gross inspection The lobules in general were 
quite 1 ellow ish The hepatic veins w ere w idely patent and appeared slightly thickened 
The portal lein w'as also slightly thickened and showed slight plaque-hke opacities at 
branchings Tlie gall-bladder w’as contracted finnly about a number of small black 
facetted pigment calculi There was considerable cholesterosis of the gall-bladder 
mucosa The hepatic and common bile ducts were slightly widened in a uniform 
manner and contained no calculi 

Panel cas The pancreas was rather firm The cut section was negative 
Spleen The spleen weighed 230 grams, was enlarged to a moderate degpree and 
was very firm It had a rubbery consistence and show'ed a dark broivnish-red cut 
surface with somewhat exaggeiated lenous mai kings The splenic lein w'as patent 
and smooth 

Adrenals Negative 

Kidneys Both kidneys w'erc of normal size and were smootli The capsules 
stripped readily revealing a slightly congested surface with a few small irregular flat 
stellate scars extending slightly beneath the surface On cut section the parenchyma 
was somewhat congested and firm The pelves, ureters and bladder were negative 
The kidneys together weighed 440 gp-ams 

Genitals The \agina w'as smooth and atrophic The external os of the cervix 
was occluded by a mucus plug and a fibroadenomatous polyp The cavum uteri 
showed atrophic endometrium with superficial hemorrhage The myometrium was 
atrophic The ovaries were shrunken and fibrotic 
Diagnoses 

1 Clironic recurrent cardiovascular disease, rheumatic, wnth extreme mitral stenosis 

and moderate aortic insufficiency (Aschoff bodies present) 

2 Marked tricuspid insufficiency 

3 Universal adhesion of pericardium 

4 Adherent thrombus of left auricle causing marked reduction of lumen 

5 Blongation and narrowing of left main bronchus 

6 Marked dilatation and hypertrophy of the right ventricle 

7 Marked dilatation of the right auricle 

8 Chronic passive congestion of liver, spleen and gastrointestinal tract 
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9 Adenomatous regeneration of hepatic lobules 

10 Stasis catarrh of stomacli 

11 Cholelithiasis 

12 Bilateral pleural adhesions 

13 Fibrous induration and atelectasis of basal areas of both lungs 

14 Anasarca 


Histology 

Heat t Section through auricular thrombus thrombus composed of eosin-staining 
amorphous substance, with numerous areas of spongy rarefaction alternating with 
more or less homogeneous areas, die latter generally showing a definite lamination 
Considerable hyalinization of deepest areas abutting on endocardial region Attach- 
ment of thrombus to auricular wall was marked by irregular collections of hemor- 
rhage, old and recent, within dense hyaline avascular tissue resembling dense collage- 
nous tissue which merged insensibly witli overlying hyalinized thrombus Still deeper 



Fig 2 Section of wall of left auricle showing extensive fibrosis and li>alinization of 
<:ubcndocardi il region with considerable replacement of myocardium Note discontinuit> and 
distortion of remaining muscle fibers 
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Fig 3 Recent Aschoff granuloma withm myocardium of left ventricle 


the structure of the collagenous fibrous tissue was more evident as such but showed 
considerable degeneration, so that many cdl nuclei were replaced by emply clefts, 
others appeared shrunken and pyknotic This was most marked m a strip overlyiiig 
a still deeper hemorrhage within the subendocardial fibrous tissue which was of con- 
siderable thickness There was no differentiation into endocardium and subendo- 
cardium as such and no endothelial layer could be defined The dense layer of fibrosis 
occupies the greater part of the thickness of the auricular Avail, and the auricular 
muscle was discontinuous and largely degenerated except for scattered islands of 
shortened thickened fibers irregularly disposed and with bulky hyperchromatic nuclei 
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(figure 2) There was a slight irregular infiltiation of this layer with lymphoc 3 rt:es 
and a variable degree of congestion The epicardium was considerably thickened by 
dense fibrous tissue forming a more or less continuous layer, apparently the result of 
adhesion with the parietal pericardium Sections' through both ventricles and the 
right auricle showed a few recent Aschoff nodules (figure 3) as well as a numbei of 
small areas of scarring representing healed Aschoff nodules, the fibers of the right 
ventricle and auricle showed well-marked hypertrophy 



Fig 4 Section of lung showing marked narrowing of branches of pulmonary artery by 
intimal fibrous hjrpcrplasia Note patchy atelectasis and thidcening of alveolar septa but sur- 
prising absence of congestion and edema 

Lungs The most striking changes in the lungs uere the e\idences of previous 
marked chronic passive congestion and tlie relative lack of congestion at the present 
time, also the hypertrophy of the intrinsic muscle of the lung and the narrowing of 
arteries Prcsious chionic passive congestion was seen in the form of thickening of 
.ihcolar septa ns a result of increase m fibrillar reticulum, together with moderate 
contraction of the aheoli and considerable hypertropliy of the niuscularis of the al- 
veolar ducts about the orifices of the alveolar sacs Numerous areas of old atelectasis 
were seen with partial fusion of alveolar septa and here the muscle fibers appeared 
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shortened and thickened and rise to tlic appeal ance of “ muscular cirrhosis " In 
some sections numerous “ heart failure cells ” were seen within the atelectatic areas or 
lining the ^^alls of othei alveoli, these contained old blood pigment and anthracotic 
pigment and often appeared degenerated, in some areas they were secondarily en- 
gulfed by multinuclcated foieign body giant cells formed by more recent proliferation 
of aheolar epithelium The latter was often somewhat hyperplastic, forming rows of 
cuboidal epitliehum in and about areas of atelectasis Very striking was the lack of 
blood in the alveolai capillai les man} appearing collapsed and bloodless, others low- 
ing only small numbcis of er^thIoc\tes, the usual appearance of scalloped projecting 
capillar} outlines engorged with blood was entirely lacking, moreover nowhere was 
there to be seen any tiace of edema fluid or other exudation The small and medium 
size arteries showed moderate to maiked mtimal fibrous thickening with resulting 
narrow'ing of lumen, often very marked , the internal elastica seemed somewhat thick- 
ened and leduphcatcd A few* nodules of l}’mphoid character were seen here and 
there but no other e\idence of leukoc}tic infiltration Carnification also was not seen 
Bronchi contained some mucus (figuie 4) 

Ltvci Considerable chronic passive congestion with thickening of reticulum 
framework and mild centrolobular cicgcneiation were noted, there was marked intimal 
fibrous Inpeiplasia w'lth nai rowing of lumen of branches of the hepatic artery, 
Ghsson’s capsule presented considerable fibrosis w'lth subcapsular atrophy and fibrous 
replacement of lobules 

Spleen ]Markcd cliiomc passive congestion with thickening of reticulum frame- 
work and beginning fibrosis of pulp cords w’ere noted 

Adrenal The sinusoids of tlic cortex and of the medulla showed considerable 
congestion, the cells were well formed and the layers w'ere of normal proportions, 
there was slight patchy degeneration of cortex, the sui rounding fat tissue showed 
foamy condensation as seen in fat resorption 

Kidney The kidney showed uniform congestion of coitex and medulla, glomeruli 
W'ere numerous, w'ell formed, and congested, Bow'man’s space was somewhat dilated 
but free of exudate of cells or piotein, the arterioles and small arteries showed no 
significant changes 

Stomach There w'as moderate hypoplasia of the mucosal glands witli scattered 
areas of slight hyperplasia and diffuse congestion and edema of the stroma , there was 
mild infiltration of the stroma w'lth lymphocytes and plasma cells, also of the sub- 
mucosa and of the muscularis 


Comment 

The left auride constitutes most of the posteiior portion of the heart The 
bifurcation of the trachea and part of the left main bronclius he just above it 
Unusual degrees of enlargement of this chamber have been reported in mitral 
valvular disease associated with marked insufficiency or stenosis and where ex- 
tensive rheumatic carditis is present in the auiicular muscle By compression 
of neighboring structures, a number of unusual secondary effects may present 
themsdves dinically 

(1) The upward displacement of the left main bronchus and pulmonary 
aitery may compress the left recurrent laryngeal nerve in its course beneath the 
arch of the aorta resulting in paralysis of the left vocal cord This gives rise to 
hoarseness and “ brassy cough ” as m the cases of left ventricular failure reported 
by King, Hitzig and Fishbei^ ^ In such cases the lungs may be remarkably free 
of signs of congestion dmically although the pulmonary veins appeal markedly 
engorged roentgenologicaHy Hoarseness was not observed in the present case 
nor were the vocal cords desenbed as abnormal by the brondioscopist 
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(2) Compression of the esophagus m the middle poition of its couise behind 
the left auricle may cause some degree of difficulty in swallowing In five such 
cases leported by Nichols and Ostrum® dysphagia was a prominent symptom, 
in one case a tumor of the esophagus was suspected and tlie patient subjected to 
gastrostomy Cough was mentioned m four as one of many symptoms but was 
not especially prominent These authors emphasize the rdative fieedom from 
congestive lieait failure in these cases A recent publication discusses the oc- 
currence of dysphagia in a variety of disorders of the circulatory system — among 
them the dilated left auricle ® 

(3) The chief effect of the dilatation of the left aunde may be seen in the 
compression of the left mam brondius and widening of the tracheo-bronchial 
angle as in the case reported above With sudi enlargement, the auiicle may act 
as a wedge penetrating the tracheal bifurcation and pioducmg a widening of the 
angle from the usual range of 50 to 80 degiees to as much as 150 degrees In 
this process the bronchi, especially the longer left one, may become consideiably 
compressed Cough may be an outstanding symptom because of the medianical 
natation of this sensitive portion of the bronchial tree According to Steele® 
bronchial compression by an enlarged left auricle has been known for nearly a 
century Rarely it is sufficiently marked to produce atelectasis of the left lung 
and chronic inflammation with bronchiectasis He reviewed the literature from 
1838 and presented a case resembling the author’s in the severity of the cough, 
the piesence of sputum with blood ^ittmg and the long duiation of symptoms 
(5 years) Here too, bronchiectasis of the left base was suspected, howevei, 
on hpiodol injection this was disproved and the distortion of the left main 
bronchus demonstiated 

Routier and de Balsac *• ® presented the radiological findings in such cases 
and Graybiel ® reviewed the mechanism of its production 

In the author’s case the cough was known to have been piesent foi over six 
years and was usually productive of mucoid or muco-purulent sputum which \\ as 
occasionally blood tinged In the beginning most attacks were initiated by an 
upper respiratory infection but later peisisted witliout relation thereto During 
most of this time the patient was ambulator}' and otherwise comfortable, with 
remaikably good exercise toleiance and relative freedom from signs of con- 
gestive failuie The angle at the bifurcation was found at autopsy to be 135 
degrees, although the degree of auricular enlargement was not excessive Clini- 
cally the diagnosis of brondiiectasis was considered because of the violence and 
persistence of the cough, the amount of expectoration, the frequent moist i ales at 
the left base and the beneficial effects of bronchoscopic treatment However, the 
patient obtained no lelief from postural diainage Lipiodol studies weic not 
made but the larger bronchi showed no dilatation at bronchoscopy It is pos- 
sible that such studies might have been useful m explaining the true mechanism 
of the cough, by demonstrating the alteration in size and calibre of the left mam 
bionchus and its relation to the heart shadow 

The most serious complication of the iheumatic disease in this patient was 
the formation of a large pedunculated muial thrombus in the dilated left auricle 
This proved to be the actual cause of her death It has been shown by Giaef, 
Beigcr, Biinini and de la Chapelle* that such antemortem thrombi arc fairly 
common in the left aiiiiclc and appendage of a patient with severe mitral steno- 
sis, congests e failure, auriculai fibi illation and rheumatic inffammation of the 
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auricular muscle All these conditions weic fulfilled by our patient whose heait 
11 regularity was already present foi an unknown peiiod of time when she was 
first seen six }eais ago, and who slioued at autopsy a sht-hke mitral oiifice and 
outstanding auricular endocardial changes The possible relation of the mural 
thrombus in this case to the patient’s cough is a mattei of speculation At au- 
topsy the attachment of the thiombus was found to be in the upper portion of 
the left atnicle and it was of tunior-hkc haidness It is not improbable that the 
effective pressure of the enlarged left auricle upon the ovei lying bronchus was 
consideiably enhanced by the hard thrombus mass in that legion 

The teiminal clinical picture was maiked by peripheral circulatory collapse 
rather than b}* congestue hcait failure Her blood pressure was unobtainable, 
she was intensely i^'anosed, and hei limbs were cold and clammy The autopsy 
indicated that actue rheumatic infection was present at the time of death, which 
accords with the statement of Giaef et al ^ that the persistence of active inflam- 
mation appears to be the chief factor m the devdopment of auricular thrombi 
Furthermore, there were evidences that the thrombus had undergone considerable 
recent enlargement through piopagation upon its suiface Her final collapse was 
apparently of rather gradual development instead of sudden development as in 
cases of ball-valve thrombus of the left auricle in which the thrombus lies free 
within the cavity of the auricle and pioduces sudden plugging of the mitral 
orifice The latter syndrome was lecently reviewed by Aionstein and Neuman ® 
who, however, state that the separation of cases of ball thrombus from cases of 
pedunculated thrombus of the left auricle is of academic interest since the 
symptoms may be similai In the present case peripheral circulatory failuie 
was of such marked degree and the volume of blood in ciiculation so markedly 
decreased that the lungs appeared practically bloodless at autopsy Notwith- 
standing, they show'ed histological evidences of previous congestion of long 
duration 


Summary 

1 A case is leported in which seveie chronic and productive cough was the 
chief symptom for six years in a woman with mitral stenosis 

2 Auricular enlargement and widening of the tracheobronchial angle to 135° 
were found at autop^ 

3 The case was complicated by the piesence of a large pedunculated throm- 
bus of the left auricle which terminally precipitated ciiculatory collapse of periph- 
eral type , the latter probably explains the nearly bloodless condition of the lungs 
and other viscera at autopsy 

The writer wishes to express appreciation to Dr Sylvan E Moolten for the 
autopsy material and for his kind advice and suggestions 

REFERENCES 

1 King, F , HrrziG, W M , and Fishbehg, A Recurrent laryngeal paralysis in left ventricu- 

lar failure, Am Jr Med Sci , 1934, clxxxviii, 691 

2 Nichols, C F , and Ostrum, H W Unusual dilatation of the left auricle. Am Heart 

Jr , 1932, viii, 203 

3 Steele, J Murray, Jr Compression and displacement of the bronchi in mitral stenosis. 

Am Heart Ji*, 1928, iv, 53 



910 RICHARD H YOUNG 

4 Routier, D, and de Balsac, R H Tracheal and bronchial modifications during the 

course of certain cardiopathies affecting the pulmonary artery, Brit Jr Radiol , 1929, 
xii, ISO 

5 Routier, D , and de Balsac, R H Modification of the tradiea and the bronchi in 

mi tral disease. Arch d mal du coeur, 1937, xxx, 861 (Abstr Am Heart Jr, 1939, 
xvii, 257 ) 

6 Graybiel, a Progress in internal medicme Diseases of the heart. Arch Int Med, 

1940, Ixv, 1053 

7 Graef, I , Berger, A , Bunim, J , and de la Chapetxe, C Auricular thrombus in rheu- 

matic heart disease, Arch Path , 1937, xxiv, 344 

8 Aronstein, E C , and Neuman, F Ball thrombus of the heart, Arch Path , 1939, xxvii, 

907 

9 Bloomfield, A L Dysphagia with disorders of the heart and great vessels. Am Jr 

Med Sci , 1940, cc, 289 


ASSOCIATION OF POSTURAL HYPOTENSION WITH SYMPA- 
THETIC NERVOUS SYSTEM DYSFUNCTION; CASE RE- 
PORT, WITH REVIEW OF NEUROLOGIC FEATURES 
ASSOCIATED WITH POSTURAL HYPOTENSION 

By Richard H Young, M D , F A C P , Omaha, Nehaska 

The tenii orthostatic, or postural, hypotension has been applied to a condi- 
tion cliaracterized by a marked fall m the systolic and diastolic blood pressuies 
when the patient changes from the recumbent to an erect posture The salient 
features, besides the orthostatic h 3 rpotension, in order of frequency, are 1 
Weakness, 2 Anhidrosis, or hypohidrosis , 3 Inci eased distress in summer, 4 
Greatei urinary frequency at night, S Variation in pulse rate with change in 
posture , 6 Loss of libido and potentia , 7 Orthostatic syncope with loss of con- 
sciousness, 8 Low basal metabolic late, — 10 or lower, 9 Blood urea of 40 or 
more mg pei 100 cc , 10 Pallor, 11. Secondary anemia, 12 False appearance 
of youtli, 13 Neurologic signs 

This disorder was first described m 1925 by Bradbury and Eggleston,^ and 
the literature, when reviewed in 1936 ly Chew, Allen and Barker,® revealed a 
total of 26 accepted cases Although the number of cases is few, 13 cases have 
been icported from the Mayo Clinic® It is probable that many cases are over- 
looked and that many are not reported 

The chief interest in this condition in the past has been in the caidiovasculai 
manifestations The neurologic features were commented upon by Chew, Allen 
and Barker,® who found neurologic signs m 23 per cent of the cases This did 
not include the case repoi ted by Alvarez and Roth ® in which an undiagnosed 
illness, w ith features of a mild encephalitis preceded the onset of the orthostatic 
hj-potcnsion In the fi\e cases with neurologic signs there weie no constant 
findings 

Case 3 in the leport by Bradbury and Eggleston * had inequality of the pupils, 
hjperactive tendon reflexes and a bilateral Babinski sign 


*Rccci\cd for publication October 14, 1940 
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Gaiishorn and Hoi ton * icpoitcd a patient who had slight ptosis of the upper 
right c} did, inequality of the pupils, questionable enophthalmos, slight horizontal 
nystagmus and some difficulty in articulation There was slight tremor of the 
right arm on movement, the abdominal leflexes were absent, the patellar ledex 
and ankle clonus nere inci cased, the Babmski sign was questionably present, 
and there was diminished scnsibiht} to the tuning-fork The gait was somewhat 
ataxic, and fairly dciinite positive icsults w'cie obtained with Romberg’s test 
Cl oil, Duthie and MacWilliam ® icpoitcd a patient with an Aigyll Robertson 
pupil on the left side and with absent patcllai icflexes 

In case 5, rcpoitcd by Qicw, Allen and Barker ,= theie was definite evidence 
of sj^phihs of the central ner\*ous system There w'eie Argyll Robertson pupils, 
a right VI nerve paialysis, loss of patellar and Achilles reflexes, duninution of 
vibratoiy' sense in the lowci extremities and a positive Romberg sign In case 
6 of the same sciics, the patient had unequal pupils, and the larger pupil would 
not dilate further when cocaine hj’diochloride was instilled in the conjunctival sac 
In addition, thcie was hypoactivity of the anal sphinctei These authois quote 
Woltmaii as suggesting that the changes in the cential neivous system, occasion- 
al!} seen in cases of oithostatic h}potension, ina} be the lesult of irieversible 
chemical changes which are caused by depiivation of oxygen that is in turn 
brought about by the drop in blood piessuie during oithostatisin 

Ellis and Haynes,® in an article on postuial hypotension w'lth paiticulai refer 
ence to its occurrence in diseases of the central nervous system, report six cases 
in foui of which there w'eie definite evidences of neurologic disease, and an addi- 
tional case in which Iheie w'as some evidence of imolvement of the central 
nervous system They accept the belief that postural hypotension lesults from 
a failure of the noiinal sympathetic vasomotoi reflex to produce vasoconstriction 
when the subject assumes an erect position Because of the widespread effect, 
It wras their belief that the site of the lesion is eithei in a sympathetic center, or 
in an efferent pathway controlling the entire response, or it is generalized through- 
out the effeient patlnvays oi nerve endings 

Bickel and Deniole ^ have leported a case and have stressed tlie importance 
of disease of the central sympathetic centers and pathways in the etiology of the 
condition 

Interest in the neurologic features of this disorder was aioused the case 
to be leported, which showed neurologic changes, and by study of the neurologic 
features in the pieviously lepoited cases Further stimulation was provided by 
the report of Ransom, Kabat and M^^oun ® on the autonomic responses to elec- 
trical stimulation of the hypothalamus, pieoptic legion and septum In certain 
indefinite regions, it was possible by electrical stimulation to obtain a marked 
fall m blood pressure and changes in bladder contractility 

Casc Report 

S A J , a 43-year-old minister, was referred to Dr G A Young for examina- 
tion August 26, 1936, by Dr H S Andrews, of Minden, Nebraska 

Tlie chief complaints were persistent dizziness, wealmess in the legs and difficulty 
in walking, adiing pains in the body, and difficulty in urination 

The patient had been perfectly well until about five years pieviously At that 
time he first began to notice difficulty in urination, associated with increased frequent^ 
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and some dribbling A physician had first been consulted three years previously 
because of burning on urination This persisted over a period of time, and on January 
14, 1935, the bladder difficulty was thoroughly investigated by Dr Anton Hyden of 
Sioux Falls, South Dakota Cystoscopic examination revealed about four ounces of 
residual urine The mucosa of the bladder was very much inflamed Observation of 
each ureteral meatus showed the urine coming out in slow rhythmic spuits There 
was no real obstruction found The urine from the ureteral catheterization was in- 
itially clear, but the bladder urine was found to be filled with pus cells and a great 
number of colon bacilli The pyelogram showed only some haziness in the middle 
calyces of the right kidney pelvis A cystogram and airogram showed the bladder to 
be slightly contracted, although on filling it would hold a good amount of fluid The 
roentgen-rays showed some reflux into the meters The diagnosis was cystitis due to 
the colon bacillus and some involvement of the nervous system causing a lack of tone 
of the sphinctenc muscles The cystitis disappeared on treatment with a ketogenic 
diet On August 8, 1935, a prostatic resection was done by Dr Hyden because of 
protrusion of the lateral lobes of the prostate, in an effort to relieve a possible obstruc- 
tion, and in the hope that this might provide a greater ease in emptying of the bladder 
For a period of two and one half years prior to examination there had been 
dizziness on sudden change of position or with exertion Frequently during tliat time 
there were what were described as "nerve aches” in the extremities, particularly 
during the morning In addition, there were complaints of tremor of ffie hands, a 
lack of sexual desire, an inability to obtain an erection or orgasm 

During the three months before being seen, the patient complained particularly of 
an unsteadiness in gait and marked weakness of the legs It was necessary for him 
to walk slowly to keep from staggering Dizziness became almost constant, and dur- 
ing the mornings there had been considerable blurring of vision 

Past history revealed that there had been a normal birth and early development 
The only serious illnesses were scarlet fever at the age of 10 years, an apparently 
uncomplicated case of influenza in 1918, and attacks of what were described as “in- 
flammatory rheumatism” in 1913 and 1926 The history by systems gave little addi- 
tional data, except for constipation and a tendency toward early morning awakening 
The personal history revealed that he had had a college education, and had been active 
in his duties as a minister He was married, and had four children ranging in age 
from 7 to 16 years The family history was negative 

Physical Examination The physical examination revealed a well developed and 
nourished man, 5 feet 9^4 inches in height, weighing 143 pounds There was a poverty 
of facial expression and a stooped posture There was slight increase in moisture of 
the face The mouth was edentulous The nose, throat and respiratory tract were 
negative The heart contour was normal, by percussion, and the heart sounds were 
regular and of good quality The pulse rate was 90 The blood pressure was 148 
inm Hg systolic and 96 mm diastolic in the supine position Because the referring 
ph}sician (Dr Andrews) had found a low blood pressure, tlie patient was raised to 
a sitting position, and tlie blood pressure w’as found to be 68 mm Hg systolic and 40 
mill diastolic When standing, the patient complained of dizziness, and the blood 
pressure was found to be 44/’ The abdomen, genitalia and extremities were nega- 
te e A rectal examination revealed a marked relaxation of the anal sphincter, the 
prostate w'as normal 

Neurologic Evamination Cranial Neivcs 
I Normal 

ir Vi«!ion grosslj normal Fields were normal Ophthalmoscopic examiiia- 
lioii showed normal discs The retinal vessels were of normal caliber and 
distribution There was no cliangc in the retinal ^csscls noted with 
change in position 
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IIIl The pupils \Ncrc of good sire, equal, round and regular 
TV I The reaction to light was perhaps somewhat sluggish E\traocular move- 
VI ] ments were normal 
V Normal 
VII Normal 
VIIT Normal 

IX 7 Voice was huskj E\amination of the larynK by Dr W A Cassidy 
X \ te\calcd no true paralysis, but a. distinct lagging and loss of tone of the 
left socal cord Each vcntiiclc appeared unusually deep and conspicuous 
XT Normal 
Xn Normal 


Motot S taint No focal weakness or atrophy Fine tremor of the extended 
fingers There was no remarkable change in muscle tone, but there was a definite 
bradjkincsia 

Coofdination Normal 

Reflex Siatut Deep reflcN.es were equal and active Superficial reflexes were 
normal, except for the abdominals which could not be obtained No pathologic forms 
w'cre present 

Sensory Status Normal 
Sphincters Rectal sphincter relaxed 

Labotatory Findings Urinalysis negative Hemoglobin 83 per cent Red blood 
cells 4,130,000 White blood cells 6,200 Blood urea nitrogen 31 mg per cent Basal 
metabolic rate minus 2 per cent 

Liimbat Punctuie Pressure, 4 mm of Hg Cells 0 Protein noimal Wasser- 
niann reaction negative Colloidal gold 1123332100 

Blood Picssurc During the period of hospitalization, there was no essential 
change in blood pressure until medication w'as given Before placing the patient on 
medication, the effect of different drugs was tried 


Prone Sitting Standing 

Blood pressure 108/70 84/58 58/40 Pulse 96 

0 5 cc of adrenalin (1-1000), given intramuscularly, and 
blood pressure after 

2 min 188/94 

3 min ' 258/158 

5 min 

7 min 204/112 

10 min 194/106 

15 mm 158/98 

60 mm 140/90 


154/96 (not dizzy) 


64/58 (very dizzy) 


The left hand was immersed in a pan of ice water, and very little change in blood 
pressure was noted 


Prone Sitting Standing 

Blood pressure 120/76 80/62 42/36 

Ephedrme Sulphate, gr 3/8, was given intramuscularly, and 
blood pressure after 
1 mm 140/96 

3 mm 148/110 

5 mm 158/106 

10 mm 160/116 104/84 50/38 
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Pilocarpine, gr %, given with a hot drink by mouth, produced only a moderate 
amount of perspiration and chiefly over the forehead, to a less extent in the axillae and 
not noticeably elsewhere 


Ergotamine tartrate orally produced no significant changes 


Reaction to* Mechohn (Acetyl Beta Methyldioline Chloride) 



Prone 


Blood pressure 

130/86 


Mechohn, 05 gm 

, given subcutaneously, and 

blood pressure after 


1 mm 

52/10 

Pulseless at wrist 

3 mm 

58/32 

Pulse — 68 

6 mm 

64/28 

Pulse — 64 

15 mm 

68/28 

Pulse — 84 

30 mm 

82/54 

Pulse — 112 

45 mm 

158/100 

Pulse — 112 


Heart rate 36 


Immediately after injection, tlie patient complained of a “ dazed ” sensation and 
of difficulty in breathing The respirations increased to 32 per minute There was 
also an immediate desire to void and a partial emptying of the bladder Within a 
minute there was a profuse generalized perspiration, a great increase in salivation, 
and a sharp constricting feeling in the rectum 

Roentgcii’-Ray Fwdtngs Roentgen-ray studies of the skull were normal 
Fluoroscopy of the (ffiest showed the lungs and thorax to be essentially clear 
The cardiac shadow was slightly, if at all, enlarged, regular in pulsation, and did not 
seem to change in size in the upright position during periods of faintness 

Cystoscoptc Examination A cystoscopic study was done by Dr P S Adams, 
and the mucous membrane of the bladder appeared normal throughout Cystometnc 
studies showed evidence of an atonic, dilated bladder There were 280 c c of residual 
urine witli the cystometi ic examination The first desire to void came after 300 c c 
had been introduced The pressure was 0 Pam was experienced after 650 cc 
with a pressure of 4 Severe pain at 1100 cc, with a pressure of 30 Strain ele- 
vated the pressure to 40 

Medication During tlie hospital stay of 33 days, the patient was tried on 
benzedrine and ephedrine Both drugs offered relief, although the benzedrine ap- 
peared to cause more discomfort in tlie way of palpitation and wakefulness Because 
of the Parkinsonian features in tins case, he was placed on stramonium, and this 
offered some relief The best results were obtained witli a combination of ephedrine, 
gi* fi^e times a day, and tincture of stramonium, minims 40, three times a day 


Comment 

A rcMcw of the literature revealed few cases that exlnbited the striking 
degree of sjmpalhetic involvement reported in this case From a neurologic 
standpoint, the patient presented a clinical picture of a Parkinsonian syndrome 
of the bradykinetic type The posture was one of moderate flexion, the skin 
about the face oil>, wnth a paucity of facial expression Theie was no appre- 
ciable iigidiu, but the movements of the extremities were ver}' slow and appar- 
ently difncult to initiate. There was a fine tiemor present which was not typical 
of ba'sal ganglia disease 
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The lack of sympathetic lone in this ease was evidenced by the seveie degree 
of postinal hypotension, the impotcncy, the relaxed rectal sphincter and the 
dilated, atonic bladder The i espouse to drugs showed a marked impiovement 
with adicnalin, and to a less extent with ephednne The reaction to acetyl beta 
nlcth^lchohnc chloiidc, 05 gm , was paiticulaily sinking The parasympathetic 
stimulation pioduccd maikcd cmbariassmcnt with shaip decline in blood pressure 
in the prone position, a licait lalc of 36 and inability to obtain the pulse at the 
wrist It IS of interest that the best results from the standpoint of treatment 
were obtained b} a combination of cphcdniic, a sympathetic stimulator, and 
stiamonium, a paras\ mpathctic inhibitoi It was felt that these two diugs ex- 
erted a SMieigistic cfTcct 

Although other cases of postuial hypotension fail to show the lack of sympa- 
thetic actmly to the same degree, they do show', in association with other neuio- 
logic signs, some fcatuics of sympathetic embaiiabsmcnt In the course of the 
examination of neurologic patients two othei cases of postural hypotension to a 
minor dcgicc have been seen A case of narcolepsy revealed a decrease in blood 
picssiire from 126 mm Hg systolic and SO mm diastolic to 112 mm Hg systolic 
and 85 mm diastolic in changing fiom the prone to the standing position At 
the same time, the pulse late iiici eased from 72 to 100 per minute A second 
case was a 59 year old farmer who complained of dizziness and faint spells asso- 
ciated with light-headcdncss In addition he had expeiienced difficulty m walk- 
ing, especially at niglit, foi two to three y'ears pieviously Blood pressure in the 
prone position was 110 mm Hg sy'stolic and 70 mm diastolic, with a pulse rate 
of 72 On standing, the blood piessuie dropped to 82 mm Hg systolic and 65 
mm diastolic, and the pulse rate inci eased to 88 This patient had a diminution 
in vibratory sense in the lower cxtiemities as the only neurological finding, and 
this was associated w’lth an absence of free hydiochloiic acid Blood count, 
however, was normal The neurologic futures of this case were those of an 
early subacute combined sclerosis and associated postuial hypotension These 
findings aie similar to those seen in the tabetic cases reported by Ellis and 
Haynes ® 

It IS doubtful that all cases of postuial hypotension have the same etiology 
It lias been suggested that in some cases the carotid sinus may play a role, and 
others have suggested the possibility of a disturbance of the endocrine glands, 
toxic agents or trauma In the case extensively rqported in this paper, it is felt 
tliat the etiologic factor is a disorder of tlie nervous system, probably in the 
hypothalamic region, exerting depressing effect on the function of the qrmpa- 
thetic nervous sy'stem 

In view of the frequency of neurologic findings in cases of postural hypo- 
tension, a careful investigation of the neural status of each patient would seem 
to be indicated in an effort to determine the etiologic factor 

Summary and Conclusions 

A review of the literature reveals that neurologic features are quite common 
m cases of postural hypotension In recent years there has been an increasing 
interest in the possibility that postural hypotension is a manifestation of dys- 
function of the sympathetic nervous ^stem 
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A case is reported which shows dinical features of a bradykinetic type of 
Parkinsonian syndrome associated with marked postural h 3 rpotension and other 
manifestations of S3mipathetic nervous system dysfmiction 

As a result of pharmacological experience in this case, it is su^ested that 
the best method of therapy is one which produces sympathetic stimulation with 
ephednne or benzedrine, and parasympathetic inhibition by drugs of the atropine 
group 
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PRERENAL UREMIA DUE TO PAPILLOMA OF RECTUM ' 

t 

By Robert W Garis, MD, Baltimoie, Mmyland 

The term pierenal azotemia was adopted by Fishberg' m 1934 to designate 
that foim of blood nitrogen retention not due primarily to renal insufficiency but 
to factors affecting the circulation or the composition of the blood before it 
reached the kidneys The designation prerenal azotemia was deemed preferable 
to the older and frequently used expression extrarenal azotemia, since the latter 
failed to differentiate from the common azotemias due to obstruction of the 
urinary passages Only in recent years, with the wide-spread development of 
laboratoiy medicine, has the commonplace character of prerenal types of nitrogen 
retention been recognized Review of the literature, however, failed to reveal 
an> example of high-grade prerenal azotemia due to non-obstructing rectal tumor 

For this reason, the folIoi\ mg case seemed worthy of mention 

0 

Case Report 

A C C was a white male of 40 who w'as first seen at his home on Mardi 26, 1939, 
at which time he complained of malaise and exhaustion Fi\e days previously he had 
gone to bed with headache, general aching, anorexia, weakness, stuffiness in the head, 
and tcicnshncss Three dajs later he felt worse, liaMng nausea, increasing hefadnehe, 

* Rcccncd for publication Julj 22, 1940 
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and cNhaustioii He also felt drowsy, bul was unable to sleep Tlie only other feature 
elicited at that time was the fact that he had been getting up to urinate three or four 
times a night for several months or moie His past health had been quite good, and 
there had been no serious illnesses and no operations Tlie family history was non- 
conlnbutory 

Physical examination levealed a well-nouiishcd and developed middle-aged man 
who looked tired, but not acutely ill There was considerable restlessness Although 
he seemed rational, liis responses were slow and at times a little uncertain Respiration 
was just a bit laWed The complexion was sallow, but tlie conjunctivae were of 
good color Temperature w’as 98° F , pulse wras 80 per minute, and the blood pressure 
was 136 mm Hg sjstolic and 96 mm diastolic The rest of the examination was 
negative, apart from a slightly enlarged liver There was no dependent edema 

Examination of a specimen of urine disclosed a one plus albumin, innumerable 
granular casts, frequent white blood cells, and occasional red blood cells Some type 
of ncplintis with early uremia w’as suspected and hospitalization was advised, although 
not carried out until the following diiy. 

By die time of admission to the Union Memorial Hospital the patient had become 
more drow'sj and restless, and respirations were of tlie deep Kussmaul type Emer- 
gency blood non-protem nitrogen was 101 mg/100 cc Urine was scant, with micro- 
scopic hndings as before, specific gravity of 1 018, and gave a positive test for diacetic 
acid The blood picture showed hemoconcentration and was as follows red blood cells 
— 6,120,000, hemoglobin — 124 per cent, white blood cells — 15,400, of which 80 per cent 
were polymorphonuclear cells Sedimentation rate (corrected) was 12 mm m one 
hour , volume paedeed red blood cells (Hematocrit) — 59 

Aldiough increased fluids by moudi and vein were begun at once, on the following 
morning the blood non-protem nitrogen was 120 mg , urea nitrogen 86 mg , creatinine 
2 6 mg , sugar 129 mg , and chlorides 264 mg Several times during the first night it 
was noticed tliat tlie patient appeared to be incontinent of a thin, wratery material from 
the rectum Rectal examination on the following day revealed a large, soft, sessile, 
overhanging mass, mostly posterior and easily palpated wifli the end of Ae examining 
finger No areas of induration could be fdt, although the mass bled easily and a 
colorless, thin, watery, mucoid secretion without fecal odor was eiqidled on removing 
the finger Questioning revealed that it was to pass small quantities of this material 
tliat the patient had been getting up several times each night, urination being merdy 
coincidental to these passages Apparently, occasional similar passages had been 
occurring during the daytime in addition to a more formed stool daily 

Sigmoidoscopic examination by Dr Harvey Stone confirmed the digital ex- 
amination, and showed the mass to extend wdl up into the sigmoid colon b^ond the 
reach of die instrument, although it could not be inserted full-length due to the poor co- 
operation of the patient Again, 50 or 60 cc of the same non-fecal secretion were 
expdled through the sigmoidoscope In view of the extremdy low blood chlorides 
without a history of voimting, it was decided to study the chloride content of this 
secretion Qualitative test was strongly positive and quantitative analysis revealed 
68/ mg of chloride per 100 c c This finding hdped to danfy the dimcal picture, it 
being assumed that the uremic-like syndrome, ddiydration, and probable acidosis were 
due to the continued loss of dectrolytes and fluid by way of the secretion from this 
massive tumor 

Therapy was first directed toward sufficient replacement of salt and fluids in the 
system to restore the normal dectrolytic pattern and to supply die kidneys with water 
to carry off the excess mtrogenous wastes Fluids and salt tablets by mouth, sub- 
pectoral infusions of normal saline, intravenous glucose and saline, and eventually 
a continuous mtravenous canniila in the foot widi alternating saline and glucose were 
all employed During the first 24 hours m the hospital the dimcal picture had pro- 
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gressed to the point of a toxic delirium and irrational state, with incontinence of the 
bowd and toxic paresis of the bladder, the latter necessitating catheterization several 
times daily By this time, however, the kidneys had begun to function, and during 
the next four days the blood non-protein nitrogen dropped progressivdy to 92, 60, 
36, and 26 mg /1 00 c c , with corresponding increase in blood chlorides to 313, 346, 412, 



Fig 1 Gross specimen of excised papilloma of the rectum 


and 644 mg per cent respectively Qinical impro\emcnt uas even more striking, and 
the lutient stated that he felt better than he had in months The urine likewise grad- 
ualh cleared, examination on the ele\enth day after admission showing no albumin 
.itid onl\ a rare white blood cell microscopicall> Fiftcen-minute phcnolsulphon- 
phthalein test at this time showed a d\c excretion of 23 per cent, and a Fishbcrg con- 
centration test revealed a maximum specific gravitj of 1 022 Blood picture on the 
ninth hos]iital da\ was normal hemoglobin 90 per cent, red blood cells 4,800,000, and 
white blood cells 6/00, with a normal dififerential count Furtlier studies of the 
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rectal secretion showed a chloride content of 726 mg /1 00 cc with total pioteins of 
1 0 gm per cent, of which 04 gni was albumin and 06 gm globulin Serum proteins 
were 58 gm, albumin 41 gm , globulin 17 gm, and A/G Ratio 24 Blood calcium 
was 9 0 mg and blood phosphorus was 4 4 mg /1 00 c c 

Roentgen-ray Msualiration of the kidneys disclosed them to be normal in size, 
shape and position with no evidence of urinar> calculi Barium enema revealed a 
large tumor mass, appro\miatcI> six indies in length, extending from the lower sig- 
moid to the lower portion of the lectuin 

On the sixtccntli hospital day, the patient having continued well and having main- 
tained normal blood non-protein nitrogen and dilorides, an abdomino-perineal resection 
of tlie rectal tumor was performed by Dr Stone under cydopropane anesthesia 

An unusually dilated, long Meckel’s diverticulum was initially removed, following 
w'hidi die pelvic peritoneum was incised and tlic sigmoid freed as mudi as possible 
from its mcsentciy without too much interference w'lth the blood supply The sigmoid 



Fig 2 Section from papilloma of the rectum 


was then pushed dowm into the hollow of tlie sacrum and the pdvic peritoneum dosed 
anteriorly After routine abdominal dosure, the patient was placed in the dorso- 
lithotomy position and a perineal incision was made The rectum, mduding the 
tumor and an inch of normal bowel on each end, was removed in toto, the external 
anal sphincter being preserved and the sigmoid being pulled down and sutured to 
die sphincter and surrounding structures The patient left die operating room m 
good condition, 500 c c of atrated blood being given him during the latter part of the 
operation 

On gross padiological examination of the rectal speamen (figure 1), the tumor 
mass appeared approximatdy oval and measured 7" long X 5" wideXl%" thick 
The villous, cauliflower-like growth had a uniform, soft consistency and was confined 
to the mucosa Microscopic sections (figure 2) showed an extremely duck mucosa 
formed by bundles and coils of well-formed tubules side by side, with very litde inter- 
stitial stroma The cells were uniform in morphology and columnar in sliape, widi 
only occasional mitotic nudei There were many norm^-appeanng goblet cells There 
was no invasion beyond the submucosa, although in seveial areas the tortuosity of 
the tubules and the buckling of the epithelial layers suggested a transitional stage 
whidi could be interpreted as early carcinoma No lymphatic involvement was 
observed 
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For the first week following operation the patient did fairly well, although ob- 
stinate distention accompanied by occasional vomiting and rather severe abdominal 
pain persisted in spite of continuous nasal-tube decompression, pitressin, and other 
customary measures He began to have natural fluid bowel movements on the sixth 
postoperative day without, however, much relief of the distention and pain Intra- 
venous and subcutaneous fluids were maintained daily 

On the eleventh postoperative day the patient vomited 50 cc of bloody fluid, 
followed by a sharp drop in blood pressure and a state of surgical shock Hematemeses 
of both bright red and dark blood of amounts varying from a few to several hundred 
cubic centimeters continued at frequent intervals until death ensued less than 72 hours 
later, on April 23 Both large and small transfusions of citrated blood, ample morphia 
sedation, intramuscular hemostatic material, and measures to combat shock were all 
unavailing A few hours before death dark red blood was also passed per rectum 
Necropsy was performed by Dr Walter C Merkel The following abstracts are 
from the report of the examination Upon opening the abdomen, the intestines were 
found to be enormously distended and of a reddish-blue color Many of the loops 
of intestines were studc together by fibrinous adhesions Slight pressure on the bowel 
revealed a perforation at the operative site where the diverticulum had been excised 
There was a separation at one end of the suture line, with reenforcement on the serosa 
by an adjacent loop of ileum The floor of the pelvis was intact, and the suture lines 
secure and actually healed There was no exudate, and no evidence of metastasis 
Along the greater curvature of the stomach, in direct line of the esophagus, were 
many punched-out erosions, which averaged % to 2 cm in diameter Some of these 
ulcers extended down to the peritoneum They were without inflammatory reaction 
and suggested to the pathologist a traumatic effect from the esophageal tube The 
other pertinent findings were cloudy swdling of the liver and kidneys, acute splenic 
tumor, terminal right pleural effusion, and hematoperitoneum (tliought to be post- 
mortem due to manipulation of the intestinal tract) The kidneys definitely showed 
no signs of acute or dironic nephritis 

Comment 

III the subject of this case report, there had been an excessive fluid and electro- 
lyte loss from the bowel for at least several months, although the frequent small 
liquid passages were considered neither by the patient nor by the medical observers 
to be synonymous with a diarrhea It appeared as if there occurred a collection 
of fluid material in the recto-sigmoidal region which stimulated a desire for pas- 
sage ^^hcn the amount reached a certain quantity The passages were all small, 
at rather regular frequent intervals, and apparently in addition to a daily more 
formed stool Sigmoidoscopic examination tended to confirm this impression, 
since the material extruded was a chlonde-nch, thin, colorless, mucoid fluid with- 
out notable odor It was considered by all observers to be a secretion from the 
large rectal mass (normal rectal mucosa cannot secrete salt) rather than a diar- 
rheal stool from higher up m the intestinal tract It ^vas definitely established 
that the chloride content of this fluid was very high and almost double the corre- 
spondingly low blood chloride Presumably, basic electrolyte was also lost in 
producing the clinical picture mentioned 

In association with the \er 3 ' evident dehydration and the piobable acidosis, 
there was a clinical stale snnulating uremia Very high blood non-protem nitro- 
gen, albuminuria, and innumerable granular casts in the urine w'ere accompanied 
by restlessness, headache, hyperpnea, irrational stupor, and incontinence of bowel 
and bladder The extremely rapid disappearance of this clinical picture follow'- 
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jng Ihc parcntcial adminislratioii of large quantities of watei, salt and glucose, to- 
gcthei uith the equally rapid iclurn of normal renal function and uiinary find- 
ings, practicall} excluded all t}pes of nephritis and primary kidney disease (a con- 
clusion Aerified by autops}) Consequently, this case was classified as an in- 
stance of pi ei dial uremia due to fluid and electrolyte loss pei lectum, apparently 
by secretion from an essentially benign, non-obstructing, large rectal papilloma 

Brief mention should be made of the tjqie of rectal tumor causing such a pro- 
found general disturbance According to Rankin. Beigen, and Buie,® papilloma 
or villous tumor of the rectum is one of the larest of benig^i intestinal tumors 
Apparentl} originating from the intestinal mucosa m the crypts of Lieberkuhn, 
these tumors are usually sessile, vaiy considerably in size, have no tendency to 
invade the deeper stiuctures, and microscopically show single or multiple layers 
of cylindrical cells supported by delicate vascular stroma Bleeding, tenesmus, 
and frequent passages of large quantities of mucus are said to be common symp- 
toms, although there is no characteristic ^ndrome Although, both anatomically 
and clmicall}, villous papillomata have the nature of benign growths, approxi- 
mately 20 per cent of all leported cases either were malignant when first ob- 
served or else became malignant subsequently Since there is also a tendency to 
recur, radical extirpation is the operation of choice 

Finally, the immediate cause of death in the case leported is an unusual one 
and warrants notice The patient died of gastric hemorrhages originating in a 
senes of acute ulceis situated on the greatei cun'ature in the direct line of the 
esophagus This location and the absence of inflammatory reaction su^st 
mechanical erosions related m some way to the suction tube, although low tissue 
resistance due to the piofound illness just preceding the operation may have been 
a contributing factor It seems more likely that each of these erosions may have 
begun as a “ fox-bite ” type of lesion at the point of mucosal contact with an 
orifice in the nasal tube as a result of strong suction, rather than being due to the 
mere mechanical pressure or friction of the soft tube against the mucosa 

Discussion or Prerenal Azotemia 

Blood nitrogen retention in the absence of kidney disease was recognized as 
long ago as 1832 wdien O’Shaughnessy ® pointed to a rise of blood urea in cholera 
However, modern interest in prerenal types of azotemia was first stimulated in 
1914 by Tileston and Comfort,^ who found pronounced elevations of blood non- 
protem nitrogen and urea in three cases of intestinal obstruction In one pa- 
tient who died, the blood non-protein nitrogen was 169 on the day before death 
and the clinical picture was described as strongly suggestive of uremia In- 
creased absorption of protein nitrogen from the intestine, concentration of blood 
through fluid loss by vomiting, profound shock, and possible intestinal toxin effect 
on renal function were suggested as etiological factors in tlie azotemia 

In 1923, Brown, Eusterman, Hartman, and Rowntree ® called attention to the 
clinical picture of “ duodenal toxemia,” and asenbed it to a toxic nephritis, the 
renal injury being evidenced by degenerative lesions in the tubules and diminished 
phenolsulphonphthalem excretion In 11 sucli cases of pylonc and duodenal ob- 
struction, there ensued a state of intoxicahon simulating uremia, which was char- 
acterized clinically by nervous irritability, headache, flushed face, and dehydra- 
tion, with incoherence, semi-consciousness, and tetany in extreme cases Uri- 
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iialysis disclosed albumin, casts, red blood cells, and white blood cells, while blood 
examination revealed an increase in the urea and non-protein nitrogen con- 
tent, lowering of plasma clilorides, increase in COg combining power, and hemo- 
concentration It is now known that complete obstruction of the alimentary canal 
at any point from the esophagus to the rectum will cause the concentration of non- 
protein nitrogen in the blood to nse, although it usually requires an obstruction at 
or above the duodenum to produce symptoms of uremic intoxication 

Similar findings have been descnbed by various groups of investigators^ 
working with experimental duodenal obstruction m dogs, the S 3 mdrome terminat- 
ing in death within a few days unless prevented by parenteral salt solution 

The occurrence of prerenal azotemia m otlier digestive tract diseases may be 
briefly reviewed at this point In addition to high intestinal obstruction, the con- 
dition which first stimulated interest m the non-renal types of nitrogen retention, 
azotemia of var}nng degrees may also follow the electrolj^e and fluid loss from 
severe diarrhea,®*^ and more rarely fiom fistulae of duodenal, pancreatic, or 
jejunal ongin* However, simple elevation of the blood non-protein nitrogen 
rather than frank uremia appears to result from the dehydration, the electrolyte 
loss, the interference with protein absorption, and the increased destruction of 
nitrogen material in diarrheal diseases The chloride loss in normal feces is in- 
sigmficant, but die liquid stools excreted in diarrhea may contain large amounts 
of chloride, equivalent to as much as 15 gm of sodium chloride per liter " Like- 
wise, there is an enormous rise in the output of sodium and potassium in extreme 
diarrhea ® Such loss may be suffiaent to exceed the intake and, witii the addi- 
tional loss in the urine, cause a drain on the alkali stores of the body with accom- 
panjring dehydration 

There is more base than aad in all tjrpes of feces, so that severe diarrhea 
causes a withdrawal from the body fluids, and hence from the serum, of more 
base than acid radicles Therefore, m addition to dehydrabon, some degree of 
acidosis (alkali deficit) usually occurs m pronounced diarrhea, unless there is 
vomiting, in which case the additional loss of chloride serves to equalize the acid- 
base deficit In general, however, this type of azotemia is much more common in 
infants than in adults, apart from cholera in adults 

In the past few years, numerous reports have appeared concerning the assoda- 
tion of marked azotemia with massive gastrointestinal hemorrhages The ele- 
vating effect of blood loss from any source on the level of the blood non-protem 
nitrogen had been studied many years ago by Taylor and Lewis,^^ and later bj' 
Buell « 

Other conditions related to the digestive tract which are on record as being 
accompanied by notable azotemia of extrarenal origin are various types of liver 
damage (especially the so-called “ liver death " syndrome), acute pancreatitis and 
protracted vomiting from whatever cause (hyperemesis gravidarum, peritonitis, 
and postoperative \omiting) 

To these arc being constantly added manj diseases unrelated to gastrointestinal 
patholog)*, such as traumatic and surgical shock, extensive burns, coronary 
thrombosis, congestn c heart failure, reactions from intravenous transfusions and 
injections, diabetic coma, circulatory collapse of pneumonia and other infections, 
Addison’s disease heat cramps, serum disease, urticaria, and certain dnig intoxi- 
cations 
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The clinical picture of prcrenal azotemia is of necessity supei imposed 
upon each of tlie widdy diverse diseases mentioned above, although there are cer- 
tain features common to all and certain charactenstics differentiating the condi- 
tion from azotemia due to organic kidney disease As m patients with Bright’s 
disease, azotemia may exist widiout clinical symptoms or be accompanied by 
fatigue and drowsiness, progressing into coma and associated with all of the 
classical features of uremia In one of his latest papers, Fishberg makes no 
differentiation between the chaiacter of the uiemia of renal disease and that of 
prcrenal azotemia, in that both exhibit a state of dehydration, demineralization, 
and retention of toxic waste products, and in that both have the same symptom- 
complex Harrison and Morton likewise state that the syndrome of prerenal 
azotemia simulates true uremia in both its chemical and clinical aspects How- 
ever, It IS true that man} of the late manifestations of dironic uremia, such as 
artenal h}pertcnsion, retinal changes, and uremic colitis and pericarditis, are un- 
common m prerenal uremia, due to the acuteness and short duration of most of 
the causative mechanisms In addition to the symptoms and signs of uremia, a 
variable degree of peripheral ciiailatoiy failure, manifested especially by collapsed 
peripheral veins ivith low' \cnous pressure, will usually be detected if sought for 
carefully 

laboratory studies are of essential impoitancc in the diagnosis and manage- 
ment of prerenal uremia The elevated blood non-protem nitrogen is due not 
only to a rise in urea, but also involves other fractions such as creatinine and unc 
acid A marked rise in amino-aad introgen is of frequent occurrence in cases of 
advanced liver damage Decrease in die blood cMonde levd is generally piesent, 
although there are exceptions Corresponding reduction m the blood sodium is 
mudi more common than is realized, chiefly because this determination is not 
made routinely There is recent evidence to indicate tliat, of the two, hypo- 
natremia IS more certain to produce dehydration and azotemia than hypochloremia, 
since the former leads to a diminished blood plasma volume irrespective of the 
fluid intake or loss The acid-base equilibrium of the body, as indicated by tlie 
carbon dioxide combining power, may shift toward alkalosis or aadosis depend- 
ing upon whether the chloride loss or the sodium loss is the gfreater Hemocon- 
centration, as exhibited by increases in the total protein, erythrocyte count, hemo- 
globin and hematocrit value, is customanly found, and is useful in evaluating the 
degree of ddiydration 

The important urinary features are (1) ohguna or anuna, (2) relatively high 
speafic gravity which, however, may progressively decrease, and (3) the fre- 
quent appearance of albumin in small amounts, red blood cells and casts 

The striking dinical improvement and the rapid disappearance of the azotemia 
under mtravenous saline and glucose admimstration present the final proof of 
the diagnosis Such is tlie treatment indicated in the vast majority of cases of 
the prerenal syndrome 

The most problematic phase in the consideration of prerenal azoteima is its 
pathogenesis Many theories have been advanced since the first recognition of 
this symptom-complex Originally, diminished renal function due to degen- 
erative changes in the tubules, so-called ” toxic nqilintis,” was thought to be 
the chief cause of the azotemia ® Then, wifli the demonstration of the life-saving 
qualities of fluid and salt®-® and the ranty of demonstrable renal pathology in 
these cases, the condition was considered to be the direct result of dehydration 
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and electrolyte loss (paiticularly chlondes),^® exaggerated in certain instances by 
increased destruction of protein and low arterial pressure In pursuance of this 
concept, the term hypochloremic azotemia has been recently applied by numerous 
writers in a wide variety of conditions exhibiting azotemia of prerenal ongin 
In a comprehensive survey of the whole subject of extra-renal azotemia, Jeghers 
and Bakst list six basic mediamsms, various combinations of which they be- 
lieve will explain all of the many situations m whidi this syndrome arises These 
interdependent and interrelated mechamsms are (1) fall in blood pressure, (2) 
hypochloremia and hyponatremia, (3) dehydration, (4) increased protein catabo- 
lism, (5) loss of deaminizing power of the liver, and (6) local renal factors, in- 
cludmg cases with tubular damage or edema of the kidney. 

It remained for Fishberg to give an unusually concise and well-formulated 
opinion as to the basic mechanism of prerenal azotemia Briefly, he first defines 
the fundamental criterion of impairment of renal function as " a concentration of 
unne disproportionately low m companson to urinaiy volume ” He then con- 
siders the problem as to whether the azotemia is due to overloading of tlie kidneys 
(increased destruction of protein) or to failure of the kidneys, and concludes that 
die latter can be demonstrated as the cause if kidney function is judged in the 
light of the above definition Besides citing previous evidence of impairment of 
renal function shown by urea clearance and other tests, Fishberg notes that in the 
vast majority of patients with prerenal azotemia, comparison of the specific 
gravity with the urinary volume shows a definite decrease in the concentrating 
ability Thus, while a speafic gravity of 1 020 is evidence of good kidney func- 
tion when the urinary volume is normal, it is too low if the urinary volume is very 
small 

The mechamsm of impairment of renal function is next discussed It is 
shown that hypochloremia, low artenal pressure, toxic nephntis, and alkalosis 
cannot produce such impairment of themselves and that where present they appear 
to play accessory roles at most A strong array of evidence is finally presented 
to indicate that the primary pathogenetic factor in most, if not all, instances of 
prerenal azotemia is decrease in blood flow tlirough tlie kidneys, mediated by pe- 
ripheral circulatory failure with decrease in circulating blood volume In this 
concept, the decreased urinary volume is ascribed to the diminished volume of 
blood flow through the glomeruli, and the lessened concentiating ability to im- 
paired tubular function on an ischemic basis, with the intensity of the regressive 
changes in the tubular epithelium paralleling the degree of diminution in the renal 
blood flow. 

The therapy of prerenal azotemia can be summed up in a few words In 
addition to adequate treatment of the underlying disease process, the prime con- 
sideration is the restoration of the normal blood volume and electrolytic concen- 
tration In almost all cases, tins is best accomplished by the intravenous ad- 
ministration of sodium chloride solution with or without glucose. Peroral ad- 
ministration of fluid cannot be relied upon, and especially in the presence of 
^omlting, maj be positively contraindicated Relatively moderate amounts of 
glucose solution, given intravenously, may be sufficient to lessen protein destruc- 
tion and to combat star\ation aadosis, but large quantities of intravenous saline 
solutions arc usually required The total of both substances must be sufficient to 
restore the depleted fluid and electrolyte concentration in the body This will 
automaticalh establish a normal urine output with rapid disappearance of the re- 
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tamed nitrogen and other toxic pioducts of catabolism Furthermoie, the kid- 
neys, under fair working conditions, are sufficiently flexible m function to be 
capable of selective excretion of electrol 3 'tes of whidi there is an excess, and re- 
tention of those of which there is a deficiency This obviates the need for sepa- 
rate administration of bicarbonate, lactate, or other speaal electrolytic solutions 

Blood and plasma transfusion arc particularly indicated m the types of pre- 
renal arotemia associated u ith shock, notably hemorrhage and trauma There are 
other useful measures adaptable to specific cases, but these are of secondary im- 
portance and Mill not be discussed here 

Summary 

1 An essentially benign, non-obstructing tumor of the rectum is added to the 
grouping list of gastrointestinal and other miscellaneous conditions which have 
been obser\'ed to cause prerenal azotemia The chief characteristics which helped 
to distinguish this instance of prerenal azotemia from the uremia secondary to 
organic renal disease were the absence of notable impairment of kidney function 
(especially high specific gravity), the laboratory evidence of marked dehydration 
(high hematocrit I’alue, etc ) and of electrolyte defiaeniy, the discovery of the 
source of these losses from the body, and the quick reversibility of both subjective 
and objective findings upon fluid and salt restoration Certain features m the 
clinical picture, sudi as normal fundi and normal blood pressure, were also of 
value m the differentiation Autopsy venfied the prerenal nature of these 
changes, for the kidneys showed no evidence of pathology apart from cloudy 
swdhng The mechanism in this case appeared to be one of progressive de- 
lydration and electrolyte loss from the excessive secretion of the neoplasm, fol- 
lowed by sufficient oliguria to induce a dinical picture of acute uremia 

2 The whole subject of prerenal azotemia is briefly reviewed from the his- 
toncal, dinical, pathogenetic, and therapeutic standpoints The recent explana- 
tion of tlie pathogenesis by Fishberg appears to be the most logical, and at the 
same time, the most readily adaptable to all of the vanegated types of prerenal 
azotemia Under this concept, the azotemia is ascribed to impairment of renal 
function due to diminution m the volume of blood flow through the kidnqrs, which 
results in decreased urinary volume and urinary concentration The dimimshed 
renal blood flow is in turn secondary to lessened arculating blood volume, i e , 
penpheral arculatory failure 

3 Villous papilloma, a highly secretory type of rectal tumor, was present in 
this case Rectal papillomata of the villous dass are quite rare, which may hdp 
to explain the lack of similar case reports Doubtless a corresponding prerenal 
uremia could follow other types of secretory rectal neoplasms, particularly should 
thqr be allowed to progress too long before medical attention is sought, as oc- 
curred in this case 

4 Massive hemorrhages from traumatic erosion ulcers of the stomach origi- 
nating from a suction tube for distention appeared to be the immediate postopera- 
tive cause of death 

This patient was seen in consultation hy Dr Warfield T Longcope and Dr Harv^ 
B Stone, to whom the author is parbct^rly mdebted for suggestions m the management 
of this case The author also wishes to express thanla to Dr (^orge W Thom for his help 
m the preparation of this report 
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EDITORIAL 

THE SIGNIFICANCE OF HUMAN ATYPICAL ISOAGGLUTININS 


The dlSco^e^y of the human blood giotips and their loutine determina- 
tion in the selection of donors for tiansfusion removed the major peril of this 
procedure by eliminating most of the serious hemolytic reactions which fol- 
lowed the admmistiation of incompatible blood In spite of tins precaution, 
however, an occasional leaction of this type has continued to occur In a 
large majority of the cases reported in the earlier literature, it could be shown 
that errors in group determination had been made, and that the blood given 
had really been incompatible Improvements in tedinic and adequate care 
in perfoiming tlie tests can eliminate sudi eriors, although they still occui 
if the tests are entrusted to inexperienced tedinicians 

In rare instances, reactions have followed tlie indiscriminate use of uni- 
versal donors As a rule, an individual belonging to Group O can serve as 
a donor for a patient belonging to any of the otlier groups, since the O cells 
introduced are not affected by tlie isoagglutinins which define tlie major 
groups The plasma of O donors does contain agglutinins and probably other 
substances which can act on the cells of recipients of other groups, but usually 
this activity is abolished m the blood of the recipient, by dilution or possibly 
by direct neutralization so tliat no leaction occurs In some cases, however, 
the active substances are present m the O serum m such high concentration 
that they are probably not adequately neutralized, and a reaction presumably 
may occur if such blood is given to a recipient of a different group Sudi 
reactions can probably be avoided by measuring tlie activity of the serum of 
every prospective universal donor, using only those with a low agglutinin 
titer 

Apart from reactions of these types, however, serious hemolytic reactions 
may occur in patients who have received blood from a donor of the same 
blood group In most case^ this has occurred in patients who have received 
repeated transfusions, often from the same donor Although well authen- 
ticated cases of this type are rare, a substantial number have now been re- 
ported Among the most carefully studied instances of this tjrpe are three 
cases reported by Wiener and Peters ^ Each received repeated transfusions 
from donors of the same group After the earlier transfusions no clinical 
reaction occurred, although in some instances the expected rise m red cell 
count and hemoglobin was not obtained The final transfusion in each case 
was followed by a severe hemolytic reaction The usual cross matchings 
before the transfusions liad shown no incompatibility Blood serum taken 
from the patients after the last transfusion, however, when tested by a special 

^ Wiener, A S , and Peters, H R Hemolytic reactions following transfusions of blood 
of the homologous group, with three cases in which the same agglutmogen was responsibly 
Ann Int Med, 1940, xiii, 2306-2322 
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method, agglutinated the donor’s cells There was, therefore, an isoag- 
glutmm concerned, which was ditferent from the major group agglutinins, 
a and b 

A study of these sera showed that the agglutinin was identical witli one 
which Landsteiner and Wiener® had demonstrated m rabbits which had 
received injections of red blood cells of rhesus monkeys To the correspond- 
ing agglutinable factor, present in the monkey cells, they assigned the term 
Rh A study of many human individuals showed that this same agglutm- 
able factor is present m about 85 per cent of the cases Landsteiner and 
Wiener ® have studied tlie familial incidence of the Rh factor It appears 
to be inherited as a Mendelian dominant character, independently of the A, B, 
M and N factors 

Except for the phenomenon of panagglutination, a human blood serum 
has never been found to contain agglutinin active on an agglutinable sub- 
stance present in its own cells In the remaining IS per cent of individuals 
who lack the Rh factor, the injection of cells containing Rh may stimulate 
the production of the corresponding agglutinin This obviously had oc- 
curred m tliese cases, and was associated with a severe reaction when such 
blood was reinjected 

It is probable that a similar meclianism constitutes tlie basis for many, 
at least, of these mtra-group reactions, although in some cases it has been 
shown that the anomalous agglutinable factor is antigenically different from 
the Rh factor 

The number of i?/i-negative patients who have leceived repeated tians- 
fusions of i?/i-positive blood cells must be vastly greater than the number of 
clinical reactions which have been observed There must be otlier factors 
necessary to bring about the formation of agglutinins and other antibodies 
in sufficient quantity to cause these reactions 

From the practical standpoint, this adds one more to the precautions 
necessary to ensure safety in transfusions At present, reagents are not 
generally available for identification of tlie Rh factor in human blood, al- 
though Landsteiner and Wiener ® have described a relatively simple method 
of preparing anti-i?/i serum in guinea pigs However, it may be possible 
by means of simple procedures to detect the existence of such incompatibil- 
ities These agglutination reactions aie quantitatively much feebler than 
those which detcimine the major blood groups, and, unlike them, aie usually 
demonstrable only at low temperatures If, therefore, the recipient and 
piospecti\e donor ha^e been shown by the usual tests to belong to the same 
major gioup, one maj mix serum from the recipient and cells from the 
donor in a small tube, chill in ice water, ccntrifugalize, and resuspend the cells 

"L\NDSTriNFR, K, and Wifnfr, A S An agglutinable factor in human blood rccog- 
ni7«I b> immune •scra for rhesus blood, Proc Soc E\pcr Biol and Med , 1940, xhii, 223 

® L wnsTFiM p, K., and Wiinfr, A S Studies on an agglutinin (Rh) in human blood 
reacting wiUi ‘inti>rhcsus sera and with human isoantibodics, Jr Exper Sled, 1941, Ixxvi, 
309-319 
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by shaking the tube gently If clumps aie picsent, the donor presumably 
IS incompatible.^ The reliability of this procedure, m either a positive or a 
negative sense, can be determined only by protracted trial It is certain that 
reactions do not necessarily occur, c^en though tlie recipient’s blood con- 
tains sudi agglutinins Whether or not a negative preliminary test will 
suffice to exclude sudi reactions has not yet been demonstiated 

Intra-group reactions haAC also been described as occurring after a first 
transfusion, but only in women after labor, or after a still birth Levine and 
Polayes * have recently reported such a case m the Annals of Internal 
Medicine In these cases it is believed that the fetus has inliented from 
the father some agglutinable substance which was not present m the mother 
She may then become “ immunized ” to this fetal factor, witli tlie develop- 
ment of agglutinins, and react immediately if later transfused with blood 
containing it The agglutinable factor m this case was not identical witli the 
RIt factor of Landsteiner and Wienci Sudi cases are relatively rare, and 
tlie immunization may depend upon placental defects whidi peimit passage 
of fetal blood into the maternal ciiculation 

There is also evidence that such immunization of tlie mother may result in 
serious injury to the blood or tissues of the fetus Levine et al ® have col- 
lected a iiumbei of cases in mIiicIi repeated miscarriages or still bnths had 
occurred in women whose blood contained such “ atypical ” agglutinins In 
a considerable proportion (seven of eleven) of tlie cases of erythroblastosis 
fetalis examined as to this point, the motlier’s blood contained atypical 
agglutinin — ^usually anti-Rh agglutinin^*® In several cases of erythro- 
blastosis they showed that the mother’s blood did not contain the Rh ag- 
glutinable factor, whereas it was present in that of the fatlier and the af- 
fected children Otlier agglutinable factors probably can cause similar dis- 
turbances, however, since in a few instances Rh was found in the mother’s 
blood 

In most cases heterospeaiic pregnancies run a normal course, and the 
occurrence of erythroblastosis or fetal death presupposes some other con- 
tnbutory or predisposing factors Further studies along these Imes are 
manifestly needed, not only of these relatively rare congenital anemias, but 
of unexplained repeated miscarriages and still birtlis 

P W C 


NOTICE TO READERS 

Because of the unwiddy size of recent volumes of the Annals of Internal 
Medicine (approximately 2400 pages), it is planned hereafter to issue two vol- 
umes a year The present volume ( Vol XV) will, therefore, termmate with the 

* Levine, P , and Polayes, S H An atypical hemolysin m pregnancy, Ann Int Mct 
1941, XIV, 1903-1908 

B Levine, P , Katzin, E M , and Burnham, L Immunization m pregnancy Its pos- 
sible bearing on the etiology of erythroblastosis fetalis, Jr Am Med Assoc., 1941, cxvi, 825- 
827 
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December issue, and the January issue will be Number 1 of Volume XVI Each 
volume will have its own index 

Subscriptions will continue to be received on the annual basis 

It IS hoped that this change will meet with the approval of our readers and 
will result in an added convenience in binding the volumes A number of readers 
have already obtained binders for the Annals of Internal Medicine for the 
current volume, which, until this announcement, was expected to extend until 
June, 1942 These official binders have heretofore been manufactured in two 
books — one for the first six issues of the volume, and one for the second six 
issues Those who have obtained the binders for the second six issues of the 
current volume may return the second binder to the Executive Offices at 4200 
Pine Street, Philaddphia, Pa , and have the imprinting thereon corrected without 
charge, due to the change in the volume designation 
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Gasti iL and Duodenal Llccis By Harold Avcrv, D Sc , B , M R C P 110 pages , 
14X225 cm John Bale and Staples Ltd, 83-91 Great TitcliBeld St, London 
W1 1940 Puce, 7/6 d 

Because the patliologj of uncomplicated peptic ulcer is usually so precise, the 
no\ ICC is apt to conclude that our knowledge of the entire subject is equally definite 
Standard texts do little odier tlian foster this view with dieir customarily didactic 
approach to the condition The ps\cliological aspect, and even the fundamental prin- 
ciples of dietarj and medical therapj, are often buried in a ma/e of superficial rules 
and regulations 

The small volume herein reviewed succeeds in avoiding most of these pitfalls The 
subject of peptic ulcer is discussed completely, starting witli the basic anatomical and 
physiological features of the stomach and duodenum Particular attention is given to 
etiology The author in this section describes the constitutional type of individual so 
frequently affected w itli the condition The chapter on treatment is quite complete, and 
there has been included a senes of diets to be used during the different phases of the 
disease 

For a somewhat brief, but sound discussion of the subject of peptic ulcer this 
volume IS recommended It should be of considerable value to medical students and 
general practitioners 

F G D 

ObstcUics Oxford ^ledical Outline Series By Hervey Clock Williamsok, MD, 
FACS, and George Schaefer, MD 113 pages, 145 X 22 cm Oxford 
University Press, New York 1941 Price, $200 

Tins attractn e little book is the outline of obstetrics in tlie Oxford Medical Out- 
line Series The authors have accomplished their task of condensing what they con- 
sider the more important and practical considerations of obstetrics into an admirable 
outline They state that they have purposely omitted historical data, illustrations and 
theories on debatable subjects Important, recent advances sudi as those in chemo- 
therapy and roentgen pdvimetry, however, have been induded 

Tlie book is arranged in a dear, easily followed outline foim, with a blank page 
to be used for notes or drawings, opposite eadi page of text There are 19 chapters 
The bibliography is brief but embraces recent literature 

In the opinion of the reviewer, this book will find its diief usefulness among 
medical students who will welcome a brief, autlioritative, wdl-orgamzed and readily 
usable outline for review and reference 

J E S 

The Treatment of Diabetes Mellitus 7th Edition By Elliott P Joslin, AM, 
M D , Sc D , Howard F Root, M D , Priscilla White, M D , and Alexander 
Marble, M D 783 pages, 24 X 15 5 cm Lea and Febiger, Philadelphia 1941 
Price, $7 50 

This IS an outstanding book on diabetes, now appearing m its seventh edition It 
has essentially the same authors contributing to this edition as in the sixth but here a 
larger part than ever has been borne by the associates of Dr Joslin The wide fidd 
of diabetes is heie broken up mto 30 chapters This is practically the same division 
as in preceding editions except that a most interesting diapter on Allergy and Diabetes 
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has been added The different diapters are thoioughly revised and rewritten Ap- 
proximatdy 100 pages have been added to ffie text 

Due note is given to the recent work of Young, Lukens and Best on the rdation 
of the anterior lobe of the pituitary gland and diabetes 

The section on the treatment of diabetic coma (acidosis) should be read by all 
who are called upon to treat the diabetic The authois feel that "experience has 
amply shown that alkalies are needless and if given in quantities necessary for effective- 
ness in a purely chemical sense, may be actually harmful ” The authors are to be 
congratulated on maintaining their firm stand that the blood sugar be within normal 
limits and the urine be sugar free in the successfully treated diabetic 

Without question this classic, as in past editions, will remain essential to all who 
treat diabetic patients It cannot be too highly recommended 

J S E 

Puhnonaty Tubetculosis (A Synopsis) By Jacob Segal, MD 150 pages, 16X24 
cm Oxford University Press, New York, N Y 1939 Price, $2 75 

This small book is, as the title states, a synopsis of the fundamentals of pul- 
monaiy tubeiculosis llie elementary, practical concepts of the pathogenesis, pathol- 
ogy, clinical types and treatment are piesented clearly and in an interesting manner 
The style is forceful without being dogmatic There are a number of appropriate 
loentgen-ray illustrations 

The book is recommended to the medical student as an excellent introduction to 
the study of pulmonary tuberculosis It should also be of help to health officers, 
social service workers and la3rmen interested in this subject Unfortunately no 
references for collateral reading are given 
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COLLEGE NEWS NOTES 

Gifts lo the Couege Library 

Acknowledgment is made of the receipt of the following reprints of publications 
b> members of the College 

Dr John E Ashby (Associate), Dallas, Tex — 2 reprints. 

Dr Arthm John Atkinson (Associate), Chicago, 111-^17 reprints, 

Dr Jacob M Cahan, F A C P , Philadelphia, Fa — 2 reprints. 

Dr Earle 2^1 Chapman, F A C P , Boston, Mass — 1 reprint , 

Paul Richmond, Jr, F A CP , Captain, (MC), U S Navy — 2 reprints. 

Dr Leslie M Smith, F A C P , El Paso, Tex — 2 reprints , 

Dr Edward J Stefanic (Associate), Lakewood, Ohio — 2 reprints. 

Dr Alexander S Wiener (Associate), Brooklyn, N Y — 17 reprints 


Dr Francis M Pottenger, F A C P , a formei President and foi many years a 
Regent of the College, founder and Director of the Pottenger Sanatorium, Monrovia, 
Calif, was honored on the occasion of his 72nd birtliday, September 22, by an 
"Annual Home Coming” of friends and former patients at the Sanatorium Ap- 
proximately three hundred and fiity persons, most of them fotmer patients, were 
present 


Dr Robert H Felix (Associate), Passed Assistant Suigeon of tlie United States 
Public Health Service, and for tlie past few jcais stationed at Lexington, Ky , as Qiief 
of the Medical Service and Researcher in Drug Addiction at the United States Public 
Health Service Hospital, has been assigned to the Johns Hopkins University School 
of Hygiene and Public Healtli for tlie current academic year, where he will pursue 
postgraduate work leading to the degree of Master of Public Health 


Dr William Harvey Perkins, Professor of Preventive Mediane at Tidane Uni- 
versity Medical School, has been named D^n of Jefferson Medical College of Phila- 
ddphia Dr Perkins, who was graduated from Jefferson in the class of 1917, suc- 
ceeds Dr Henry K Mohler, F A C P , who died on May 16, 1941 


Tlie New York Academy of Medicine began its sixteenth series of Friday after- 
noon lectures on October 31, 1941 All lectures are open to the medical profession and 
to medical students 

On the program appear tlie followmg papers by members of the College 

November 14, 1941 — ^“Cancer of the Lung,” Dr J Burns Amberson, Jr, 
FACP, Piofessor of Medicine, Columbia University College of Physicians and 
Surgeons, 

January 23, 1942 — “Plasma Proteins in Health and Disease,” Dr Robert F 
Loeb, FACP, Professor of Mediane, Columbia Umveisity College of Physicians 
and Surgeons , 

April 10, 1942 — “Edema Its Fadiogenesis and Treatment,” Dr William Gold- 
nng, FACP, Associate Professor of Mediane, New York University College of 
Medicine 
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Dr Lyman Bruce Carruthers, F A C P , who is Professor of Medicine and Dean 
of the Miraj Qiristian Medical School in Miraj, India, has been appointed Editor 
of the Jmrnal of the Chnsttan Medical Association of India, Bui ma and Ceylon 


Under tlie Presidency of Dr Aichibald A Barron, F A C P , Chailotte, the Nortli 
Carolina Neurological and Psychiatric Association held a meeting at State Hospital, 
Morganton, Friday, October 24, 1941 Dr. Maik A Griffin, F A C P , and Dr Wil- 
liam R Griffin, F A C P , both of Asheville, discussed “ Electro-Therapy ” 


Undei the General Chairmanship of Dr Walter L Biernng, FACP, Iowa 
State Health Commissionei , Des Moines, tiie Iowa State Department of Health in co- 
operation with tlie Iowa State Medical Society sponsored a Special Institute on In- 
dustrial Health, September 22-24, 1941 One-day institutes were held in Council 
Blufts, Waterloo and Dubuque 


Under the Presidency of Dr Hyman I Goldstein (Associate), Camden, the New 
Jersey Gastro-enterological Society will meet December 1, 1941, in Jersey Cily The 
subject of this meeting will be “ Surgical Problems in Benign Lesions of the Small 
Intestine and Malignant Lesions of the Large Bowel” Drs Louis L Perkel, 
FACP, Jersey City, Manfred Kraemer, FACP, Newark, Sigurd W Johnsen, 
FACP, Passaic, and Hyman I Goldstein (Associate) will participate in the discus- 
sion of the subject 


The Woman’s Medical College of Pennsylvania held the opening exercises for its 
92d Annual Session, September 17, 1941 Tlie College has organized new Depart- 
ments of Anestliesia, Gastro-enterology and Urology Dr Mary M Spears, FACP, 
Professor of Gastro-enterology and Proctology, will head the Depaitinent of Gastro- 
enterology New appointments to the faculty include Dr E J G Beardsley, FACP, 
Professoi and Head of the Department of Medicine, and Dr Maiy H Easby, FACP, 
and Dr Claia L Davis (Associate), Clinical Assistant Professors of Medicine 


The AIississippi Valley Medical Society held its 7tli Annual Meeting in Cedar 
Rapids, Iowa, October 1-3, 1941 Among the Fellow's of the College who participated 
in the program were 

Dr J Vcirdeman Bell, FACP, Kansas Cit>, Mo — “ Sulfonamide Therapy”, 

Dr Delon A Williams, FACP, Kansas City, Mo — “Gastiic Lesions” and 
" \dvanccs in Gastro-enterolog> ", 

Dr LeRoy H Sloan, FACP, Chicago, 111 — " Clinico-Patliologic Conference ” , 

Dr Dan G Stine, FACP, Columbia, Mo — " The Evaluation of Cardiac 
Murmurs ” , 

Dr O P J Falk, FACP, St Louis, Mo — " The Prevention of Coronary 
Di«:easc ” 


'Ihc Dallas Southern Clinical Socictx held the second senes of its program of 
courses for the Continuation of Medical Studj' in Dallas, October 27-29, 1941 
Cour-cs were otfered in Girdiologj, Diabetes Diagnostic and Medical Gynecolog>, 
Traunutic Surgers, Pediatric^ — Respiratory Diseases, Dermatology and Sy philology, 
Rocntgtntitot'y — Procedures and Inten>rttation, and Urology Among those who con- 
ilnctcd thesi cour'>es v ere . 
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Dr Hcmy M Wiuans, FA CP — ^“Hemodynamics of tlie Circulation,” “Hypo- 
gl^'cemic States and liyper-iiibulinibm ” and “Diagnosis and Treatment of Canliac 
Arrli>tlimias ”, 

Dr W Gradj Reddick, F A.C P — " Roentgen Aid in the Diagnosis of Heart 
Disease ” and “ Insulin Shock and Coma ” , 

Dr William H Potts, Jr, FACP — ^“Ciiculatoiy Function Tests” and “Pie- 
and Post'Opeiatue Care of the Diahctic”, 

Dr Robert M Barton, FACP — “ Pi inciples of Electrocardiography Prac- 
tical Application of Electrocardiography Tracings and Patients” and "Coronary 
and Peripheral Vascular Diseases”, 

Dr ^lerritt B Whitten (Associate ) — “ Principles of Electrocardiography 
Practical Applications of Electrocardiogiaphy Tracings and Patients”, 

Dr Da\id W Carter, Jr, FACP — ^“History, Etiology and Incidence of 
Diabetes Mellitus,” “Heart Failure Edema, Dyspnea, Cyanosis” and “The Tieat- 
ment of Cardiac Failure”, 

Dr J Shirley Sweeney, FACP — ^“Pathological Physiology of Diabetes 
Melhtus”, 

Dr T Haynes Harvill (Associate) — ^“Determination of the Diabetic Diet” and 
“ Computation and Prepanition of the Diabetic Diet ” , 

Dr M Hill MeU, FACP— “The Insulins”, 

Dr William H Bradford (Associate) — “Congenital Abnormalities of tlie Res- 
piratory Tract ” , 

Dr H Leslie Moore, FACP — ^“The Tonsil and Adenoid Problem”, 

Dr E\crctt C Fok, FACP — Early Syphilis Diagnosis, Treatment, Drugs, 
Reactions,” “ Dermatological Therapeutics,” “ Demonstration and Discussion of 
Cases of Common Skin Diseases ” and “ Demonstration of Bed Patients with Various 
Tj'pes of Skin Diseases, Differential Diagnosis, Treatment, Prognosis and Discus- 
sion ” , 

Dr John E Ashby (Associate) — Cong^ital Syphilis ” , 

Dr J Bedford Shelmire, FACP — Eczema Diagnosis and Treatment,” 
“ Demonstration and Discussion of Cases of Common Skin Diseases ” and “ Derma- 
titis from Plants ” , 

Dr J Harvey Black, FACP — " Allergic Diseases of the Respiratory Tract ” , 
Dr John G Young, FACP — “ Tuberculosis in Childhood ” 


Dr Joseph I Linde, FACP, New Haven, has been appointed City Health 
Officer for a six-year term by Governor Hurlqr of Connecticut 


Dr William deB MacNidei, FACP, Kenan Research Professor of Phar- 
macology of the University of North Carolina School of Mediane, Chapel Hill, re- 
cently delivered three lectures on “Acquired Resistance of Tissue Cells,” under the 
auspices of the Department of Materia Medica and Therapeutics of the University of 
Michigan Medical School, Ann Arbor Tlie subjects of Dr MacNider’s lectures were 
“Repair of Tissue and Tissue Resistance,” “The Aging Process and Tissue Re- 
sistance ” and “ The Adjustability of the Life Process to Injunous Agents ” 


Dr Walter Baumgarten, FACP, St Louis, has been dected Secretary of the 
Missouri State Medical Association 


The American Roentgen Ray Society hdd its 42nd Annual Meeting in Cincinnati, 
Ohio, September 23-26, 1941 Among the speakers were 
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Dr Tom D Spies, F A C P , Cincinnati, Ohio — ** The Manifestations of Vitamin 
Deficiencies as They Affect the Practice of Roentgenologists”, 

Dr Byrl R Kirldin, FA CP, Rochester, Minn — “The Meniscus Sign-Com- 
plex A Pathognomonic Index of Early Ulcerating Cancer of the Stomadi ” , 

Dr Harold J. Stewart, F A C P , New York, N Y — " Contributions of Roentgen- 
ology to the Diagnosis of Chronic Constrictive Pericarditis ” 


Dr Raymond Hussey, F A C P , Baltimore, Md , spoke on “ The State Medical 
Society’s Responsibility in Mental Hygiene” and Dr John E Gordon, FA CP, 
Boston, Mass , spoke on “ Epidemiologic Observations in War-Time London,” at the 
70th Annual Meeting of the American Public Health Association held in Atlantic City, 
N J , October 11-17, 1941 


During September Dr Horton R Casparis, FA CP, Piofessor of Pediatrics at 
Vanderbilt University School of Medicine, Nashville, Tenn , gave a series of lectures 
on pediatiics in Oakland and San Diego, and conducted a course of lectures and clini- 
cal discussions before the Southwestern Pediatric Society in Los Angeles, Calif 


The Medical Society of Delaware hdd its 52d Annual Session at Wilmington, 
October 7-8, 1941 Among die speakers at tins meeting were 

Dr Harold W Jones, F A C P., Philaddphia, Pa — “ Discussion of the Trans- 
fusion of Whole Blood, Plasma and Serum ” , 

Dr Lawrence J Rigney, F A C P , Wilmington, Dd — “ Analysis of the Clinical 
Data of 47 Proved Cases of Carcinoma of the Pancreas ” 


A series of extramural courses for physicians was held at Hurley Hospital, 
Detioit, under die auspices of the Michigan State Medical Society and the University 
of Michigan Medical School Among diose who conducted the courses were 

October 1, Dr John M Shddon (Associate), Ann Aibor — " OfiSce Management 
of the Allergic Patient ” ; 

October 8, Dr Douglas Donald, FACP, Detioit — “Medical Complications of 
Pregnancy ” , 

October 15, Dr Ridiard M McKean, FACP, Detroit—" Office Management 
of the Diabetic Patient ” 


Recently Dr Philip I Nash, FACP, Brooklyn, N. Y , was honored at a testi- 
monial dinner in recognition of Ins actmties in the Coney Island community Dr 
Nash has been chairman of the ^Icdic«il Board of Coney Island Hospital and of the 
Harbor Hospital for many years, has been President of the ktcdical Society of the 
CoiiniN of Kings and \\as on die faculty of the Long Island College of Medicine 


*\ course of postgraduate lectures on Geriatrics to be gnen at Marquette Univer- 
sity School of Medicine in Noi ember has been announced by the Medical Society of 
^^llv aukee County Among those who will conduct this course are 

Dr George Morris Piersol, FACP, Philadelphia, Pa — “ Tlie Problem of Aging 
from the Inlerni'^t’s Angle”, 

Dr Hans H Ree‘*t, 1* ACP, Maduion, VS is —“The Central Nervous System in 

t*.- Vctd ' 
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The American Acadenw of Ophthalmology and Otolaryngology hdd its 46th 
Annual Meeting in Chicago, 111 , October 19-23, 1941 Dr Burt R Shurly, F A C P , 
Chan man of tlie Academy’s Preparedness Committee, spoke on “The Role of the 
Academy in National Defense ’’ and Dr Louts H Bauer, F A C P , Hempstead, N Y , 
spoke on “AMation Medicine” 


Dr Julius Lane Wilson, FA CP, New Oileans, has been appointed President 
of the Tuberculosis and Public Health Association of Louisiana to fill the unexpired 
term of Dr William H Perkins, who resigned to become Dean of Jefferson Medical 
College of Philadelphia 


Among the speakers at the annual symposium of Duke University School of 
Medicine and Duke Hospital on “ Problems of Civil and Military Emergencies,” hdd 
at Durham, N C, October 16-17, 1941, nere 

Dr Ihomas T Mackie, FA CP, New York, N Y — “Problems in Nutrition 
During Periods of Crisis and Food Shortage”; 

Dr Alvan L Baradi, F A C P , New York, N Y — “ Clinical Use of Oxygen ” , 
Dr Russell L Cecil, F A C P , New York, N Y — " Treatment of Influenza and 
Respirators Epidemics” 


Dr John B Younians, F A C P , Nashville, Teiiii , spoke on “ Observation on 
Nutrition in France,” November 5, 1941, at a meeting of the College of Phystaans 
of Philadelphia On Decembci 3, 1941, Dr Walter L Palmer, F A C P , Chicago, 
111 , will address tlie College on the “ Role of Acid Gastric Juice in Gastric and Duo- 
denal Ulceration,” and on January 7, 1942, Dr. John H Musser, F A C P , New 
Orleans, La , will speak on “ The Heart That Is Aging ” 


Dr Tom D Spies, F A C P , Associate Professor of Medicine, University of 
Cincinnati College of Medicine, and Col W Lee Hart, FA CP, Surgeon of the 
8di Corps Area, Fort Sam Houston, Tex , were among the guest speakers at the Tar- 
rant County Medical and Surgical Clinics hdd in Forth WorSi, Tex , October 8, 1941 


The Association of American Medical Colleges held its 52nd Annual Meeting m 
Richmond, Va , October 27-29, 1941 Among the speakers were 

George F Lull, F A C P , Colonel, (MC), U S Ann > — “ Tlie Place of tlie 
Medical Colleges in the National Defense Program ” , 

Dr Alvan L Barach, FA CP, New York, N Y — “Physiological Problems 
Involved in Aviation Medicine ” 


Among the speakers at the 24th Annual Meeting of the American Dietetic Asso- 
ciation hdd in St Louis, Mo , October 20-23, 1941, were 

Dr Russdl M Wilder, FACP, Rodiester, Minn — ^“Nutrition and National 
Defense ” , 

Dr Seale Harris, Sr, FACP, Birmingham, Ala — ^“Recent Investigations in 
Pdlagra ” , 

Dr Leon Sdiiff, FACP, Cincinnati, Ohio — " Use of Metdengracht Diet in the 
Treatment of Peptic Ulcer ” , 

Dr Harry L Alexander, FACP, St Louis, Mo — “Allergy", 
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Di John B Youmans, FA CP, Nashville, Tenn — “Observations of Healtli 
Conditions m Relation to the Food Supply and State of Nutrition of Groups in 
France and Spain ” 


The 58th Annual Meeting of die American Qinical and Climatological Asso- 
ciation was held at Skytop, Pa, Octobei 16-18, 1941 Among the speakers at tins 
meeting were 

Dr C Sidney Burwdl, F A C P , Boston, Mass — “ Relation of Some Physical 
Signs to Alterations in the Circulation Produced by Congenital Heart Disease “ , 

Dr A Carlton Ernstene, F A C P , Qeveland, Ohio — “ Angina Pectoris in Young 
Individuals with Aortic Insufficiency”, 

Dr William S McCann, F A C P , Rodiester, N Y — “ Use of Concentrated 
Plasma Protein Solutions in Congestive Heart Failure ” , 

Dr Francis M Rackemann, F A C P , Boston, Mass — “ Intrinsic Asthma ” , 

Dr Lay Martin, F A C P , Baltimore, Md — “ Studies on Regional Entei itis and 
Some Other Conditions Causing Prolonged Partial Obstruction of tlie Small Intestine ” 


The Aeio Medical Association of the United States held its 13th Annual Meeting 
in Boston, Mass , October 31-November 2, 1941 Speakers at tins meeting included 

Dr Jan H Tillisch (Associate), Rodiestei, Minn — “The Physical Maintenance 
of Transport Pilots ” , 

Irving Ershler (Associate), Lieutenant, (MRC), U S Aimy — Ciiculatoiy 
Responses to Anoxia in Man ” 

John R Poppen, FA CP, Commander, (MC), U S Navy, was installed as 
Picsident of the Association at tins meeting 


Dr John A Toomey, F A C P , Cleveland, Ohio, spoke on “ Diagnosis of Polio- 
ni>ehtis ” and Dr Archibald L Hoyne, F A C P , Chicago, 111 , spoke on “ Principles of 
Treatment of the Acute Stage of Poliomyelitis " at a symposium on poliomyelitis con- 
ducted by the Chicago Medical Society on October 15, 1941 


Dr Walter F Donaldson, F A C P , Secretary of the Medical Society of the 
Stiitc of Pcnns>hania, Pittsburgh, was recently cited to leceive one of the Meiit 
Awards of Northw'estcm Universit> The citation on the award reads “ In recogni- 
tion of w’orth> achievement w'hich has leflected credit upon Northwestern University 
iind each of her alumni ” 


Dr Llliston Farrell (Associate) has been appointed Assistant Prolcssor of 
Iropical Medicine at Tulane Uni\crsity of Louisiana School of Medicine at New 
Orleans Former!}, Dr Farrell was Assistant Clinical Professor of Medicine at 
Long Island College of Medicine Brooklyn 


Ihc Xew England Postgraduate Assembly, sponsored by the state medical so- 
cieties of Mn'>sacliu«etts, New Hampshire, Rhode Island. M<iinc. Vermont and Con- 
ncctlait, was held at IIar\ard Unnersity, Octobei 29-30, 1941 Dr J Burns Ambcr- 
"on, Jr , r A C P , Professor of Medicine, Columbia Unnersity College of Physicians 
.iiiil Surgeons, New York, and Di. George W Thorn FA CP, Associate Professor 
oi Medicine Johns Hopkins Uni\tr«ity School of Medicine, B.iltimoic, were among 
the sp«-it erx at this meeting 
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Dr Hnrold M Coon, FA CP, Slatesan, Wis, has been appointed Superin- 
tendent of the Wisconsin General Hospital and the Wisconsin Orthopedic Hospital for 
Children, Professoi of Hospital Administration and Executive Secretary of the Um- 
Acrsiti ot Wisconsin Medical School, Madison, succeeding Dr Rohm C Buerki, who 
was rcccnth appointed Dean of the Univeisil> of Pcniis>lvania Graduate School of 
Medicine and Director of Hospitals of the University of Pennsylvania, Philadelphia 


On October 14, 1941, Di Charles R Castlcn, F A C P , Glendale, Calif , spoke 
on “ Present Day Concepts of Tuberculosis m Pregnancy ” at a joint meeting of the 
Los Angeles Obstetrical and G\necologic<il Society and the Trudeau Society of Los 
Angeles 


Dr Francis J Braccland, F A C P , Dean of Lojola Lniversity School of 
Medicine, Qiicago, participated m a sjmposium on “Current Trends in Neuro- 
psjcliiatty ” at the Universitj of Illinois College of Medicine, October 11, 1941 


Harrj G Amistiong, FA CP, Major, (MC), U S Army, will deliver the 
Gelirmann Lectures for 1941-42 of the University of Illinois College of Medicine 
On October 21 and 22 ^lajor Arnistiong lectured on “Medicine in Aviation,” 
“Selection and Care of Fliers ” and “ Effects of Flight on Man " 


On October 3, 1941, ^lajor Henry M Tliomas, Jr , F A C P , Chief of the Medi- 
cal Section, Station Hospital, Fort George G Meade, Md, addressed the Baltimore 
City Medical Society on “The Healtli of Selectees m Training," and Dr Robert 
H Rile}, FACP, State Health Director, Baltimore, Md, spoke on “Public Health 
Aspects of Selective Service” 


The meeting of tlie New Yoik Academy of hledicme on Octobei 2, 1941, was 
devoted to tlie memory of the late Sir Frederick G Banting, FACP A memorial 
and scientific address on “ Prevention of Diabetes from the Elxperimental Viewpoint ” 
was given by Dr Qiarles H Best, who succeeded Dr Banting as Director of the 
Department of Physiology and the Banting and Best Department of Medical Research 
at the University of Toronto Facultj' of Medicine At this meeting Dr Elliott P 
Joslin, FACP, Boston, Mass , spoke on “ The Use of Insulin in Its Various Forms 
in the Treatment of Diabetes ” 


Dr Jean A Curran, FACP, Bean of Long Island College of Medicine, Brook- 
lyn, has been appointed Acting President of the College, succeeding Dr Frank L 
Babbott, who resigned 


Among the speakers at the 52nd Annual Meeting of the Assoaation of Life In- 
surance Medical Directors of America, hdd in New York, N Y, October 23-24, 
1941, were 

Dr Burrill B Crohn, FACP, New York, N Y — " Achlorhydria and Its Ulti- 
mate Significance ” , 

Dr Edgar V Allen, FACP, Rochester, Mmn — “ Peiipheral Arterial Diseases ” , 

Dr Edward S Dillon, FACP, Philadelphia, Pa — “ Recent Developments in 
Diabetes " 
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The American Association of the History of Mediane held its semi-annual meet- 
ing at the University of Kansas Medical School, Kansas City, October 24-25, 1941, 
under the auspices of the Quivira Medical History Qub of Western Missouri and 
Kansas Among the speakers at this meeting were* 

« 

Dr Bert F Keltz, F A C P , Oklahoma City, Okla — “ Indian Medicine in the 
Southwest”, 

Dr Thor J Jager (Associate), Wichita, Kan — ^“Bibliographic Notes on Qaude 
Bernard ” , 

Dr William S Middleton, F A C P , Madison, Wis — " Medicine at Valley 
Forge”, 

Dr. Richard M Burke (Associate), Clinton, Okla — “Significant Dates in the 
History of Tuberculosis ” 

Dr Logan Clendenmg, F A C P , Kansas City, Mo , presented an exhibit of early 
American medical journals, and Dr. Edward H Hashmger, F A C.P , Kansas City, 
Mo , an exhibit of early nursing bottles and pap dishes 


Dr Christopher C Shaw, F A C P , Bdlows Falls, Vt , has been on active duty 
as Lieutenant Commander in ^e Medical Corps of the U S Naval Reserve, assigned 
to the Naval Air Station, Pensacola, Fla On September 30, 1941, he was graduated 
from the School of Aviation Medicine and immediately thereafter appointed an In- 
structor in Cardiology on die faculty of the School 


Dr. Joseph H Baradi addressed the Ohio County Medical Society at Wheding, 
W Va , on October 10, 1941 His subject was “ Treatment of Diabetes Since the 
Advent of Insulin ” On October 14, he addressed the Elk County Medical Society at 
St Marys, Pa , on “ Treatment of Diabetes by the Geneial Practitioner of Medicine ” 
On October 13, 1941, Dr Barach addressed the Crawford County Medical Society at 
Meadvillc. Pa , on the subject “ Diabetes as a Scientifically Treated Disease ” 


Civil Service Commission Seeking Nurses tor Service in Panama Canal Zone 

Tlie Civil Service Commission has announced a special examination to recruit 
nurses for work in the Panama Canal No written test will be given, and applications 
will be accepted at the Commission’s Washington office until further public notice 
The entrance salary is $168 75 a month with provision for promotions at stated 
intervals Appointments will be made to general staff duty and psychiatric work 
Applicants must not have passed their thirty-fifth birthday Further information 
and application forms may be obtained from the Commission’s representative in any 
first- or second-class post office or from the central office in Washington, D C 
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OBITUARIES 

DR WARREN HORACE FAIRBANKS 

Dr Warren Horace Fairbanks was bom in Newaik, Vt, on February 
28, 1884 He receded Ins early education in St Johnsbury, Vt, and then 
prepared for the Methodist ministr}' at Boston University After spending 
sc\eral years as pastor of a church in Philadelphia, he decided to study 
medicine, and was graduated at the age of thirty-two from New York 
Homeopatliic Medical College and Flower Hospital Dr Fairbanks then 
interned at the Ann ^lay Memoiial Hospital, Spring Lake, N J , 1916-17, 
and in the succeeding years, haMng de\ eloped an interest in chest diseases, 
took postgraduate couises at the Trudeau School of Tuberculosis and at 
Colorado Springs Upon returning to practice at Freehold, N J , m 1926, 
he was made Attending Physician to die Tuberculosis Preventorium at 
Farmingdale, N J , and its Medical Director in 1937, a position which he has 
held e\er since At tlie time of his death he was also Medical Director of 
Allenwood Sanitarium and Monmoutli County Hospital for Tuberculosis, 
and Attending Phthisiologist to tlie Fifkin Memorial Hospital His medi- 
cal societies included the New Jersey State Society, the American Medical 
Association, tlie National Tuberculosis Association and the National Sani- 
tarium Association He was a Past Piesident of the Monmouth County 
Medical Society, and had been a Fellow of the American College of Phy- 
sicians since 1931 

Dr Fairbanks took a deep interest in tlie affairs of his community and 
was widely known as a public speaker He collected antiques, and was 
especially interested in American pewter When more leisurely days came 
diey were apt to be given over to fishing or sliooting 

Dr Fairbanks suffered a cerebral hemorrhage and died August 5, 1941, 
at the age of fifty-seven 

George H Lathrope, M D , F A C P , 

Governor for New Jersey 

DR AUSTIN B JONES 

Dr Austin B Jones was bom in Shackelford, Mo , October 1, 1891 
He died at his home in Kansas City, Mo , September 3, 1941 

Dr Jones attended the Missouri Valley College, Marshall, Mo , and later 
entered the St Louis University School of Medicine, where he received 
his M D degree in 1915 He served one year's internship at the City Hos- 
pital, St Louis, and then returned to Shackelford, where he practiced until 
1919, when he located in Kansas City, Mo 

Dr Jones was a Diplomate of the American Board of Internal Medicine, 
a member of the Jackson County Medical Society, Missouri State Medical 
Society, the American Medical Association, and had been a Fellow of the 
American College of Physiaans since 1928 
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Dr Jones, familiarly laiown to all Ins devoted friends as “ A B was 
a real student, a hard worker and an honest, straightforward physician He 
was absolutely ethical and would not associate with a physician that was 
unethical The medical profession, as well as Kansas City, has lost a very 
capable physician and a grand fellow 

A C Griffith, M D , F A C P , 
Governor for the State of Missouri 

DR MARION LEE COMPTON 

Dr Marion Lee Compton, F A C P , of the Veterans Administration 
Facility at Augusta, Ga , died of heart disease Marcli 27, 1941 The ap- 
pearance of his obituary in this journal has been unintentionally delayed by 
failure of the local College officer to submit it for publication 

Dr Compton was born at Forth Wortli, Tex , August 19, 1894 He 
received his medical training at the University of Texas Scliool of Medicine, 
graduating in 1917, thereafter pursuing postgraduate study in psycliiatry 
andneuiology at St Elizabeth’s Hospital, Washington, DC Dr Compton 
was the Medical Officer at the Veterans Bureau at Dallas, Tex , 1919-1923 , 
at Little Rock, Ark , 1924—1931 , and at Lyons, N J , 1931-1934 He be- 
came Clinical Director of the Veterans Administration Facility at Lexington, 
Ky , 1934-35, Medical Supervisor, Neuropsydnatnc Service, U S Veterans 
Administration, 1935-39, and then Manager of the Veterans Administration 
Facility at Augusta from 1939 to the time of his death During the World 
War he served as a First Lieutenant in the Medical Corps of the U S 
Army at Camp Tiavis, Tex He was a member of the Ameiican Psychiatric 
Association and had been a Fellow of the American College of Physicians 
since 1935 

DR GEORGE KINGSLEY OLMSTED 

Dr George Kingsley Olmsted, F A C P , of Denver, Colo , died June 25, 
1941, of coronary thrombosis and diabetes mellitus He was born in Chi- 
cago, III , October 16, 1871 , attended Oberlin College, 1890-92, received Ins 
Ph B from Colorado College in 1894, his Ph D from Yale University in 
1898, and Ins M D degree from Dcn\cr and Gross College of Medicine in 
1903 

For many >ears Dr Olmsted ^\as on the faculty of the Den\er and Gross 
College of ]VIedicine and the Uni\ersity of Colorado School of Medicine 
lie was a Lieutenant Colonel (Retired) m the Medical Reserve Corps of the 
U S Army, and a member of the staff of the Denver General, St Luke’s, 
and l^lusjcians and Surgeons Hospitals, a member of the Denver Medical 
Club, Cu\ and Countv Medical Socictj of Denser, Colorado State Medical 
Cnlfirado '1 nbercnlosis Association, formerly President of the Col- 
orado Siaic Board oi Health, and had been a Fellow of the American Col- 
egt Ot Pb\ •'.u’lans suue 1*^24 
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DR RALEIGH WILLIAM BAIRD 

Di Raleigh William Baird, F A C P , of Dallas, Tex , died July 13, 
1941 He was born in Shrc\ei)OU, La, m 1870, received his AB degree 
from Soutlmestein University m 1893, and his MD degree from Bellevue 
Hospital Medical College, New Yoik Citj', m 1896 He interned at the 
Belleiue Hospital for a period of ti\o 3 'cars 

For man} years Dr Band nas Visiting Physician to the Baylor Uni- 
versity Hospital and Chief of the Medical Depaitment of tlie Dallas Medi- 
cal and Surgical Clinic Hospital He was a membei of his county and state 
medical societies, the Southern Medical Association, Fellow of the American 
Medical Association, and had been a Fellow of the American College of 
Ph\sicians •^mcc 1921 



1942 PROGRAM OF INTENSIVE POSTGRADUATE 
COURSES ARRANGED BY THE AMERICAN . 
COLLEGE OF PHYSICIANS 

The Advisory Committee on Postgraduate Courses, with the approval 
of the Committee on Educational Pohcy and the Executive Committee of 
the College, announces the following courses, arranged through the gen- 
erous cooperation of the directors and the institutions at which the courses 
will be given. 

This IS the fifth year of this activity by the College The courses are 
organized especially for Fellows and Associates of the College, but where 
facilities are available, courses will be open to those witli adequate prelim- 
inary training who are now preparing either to meet the requirements of 
membership m the College or certification by the American Board of In- 
ternal Medicine 

The courses are made available by the College to its members at mini- 
mum cost, because the College assumes full responsibility for promotion, 
advertising, printing and registration The College continues its program 
of giving courses m mid-winter in addition to those arranged immediately 
preceding its Annual Session in April Eventually the program may be 
extended to include courses at other seasons of the year also, if the demand 
for such courses justifies such extension 

Fees — ^The registration fee, regardless of tlie institution oi course se- 
lected, IS based on $20 00 for each week One-half of the total registration 
fee for any course shall be paid at time of registration, and the balance shall 
be paid not later than one ^^eek m advance of the opening of any course 
The advance payment may be refunded by the College to any registrant who 
for adequate reason is unable to pursue the course, provided notice of 
withdrawal is registered ten days in advance of the opening of the course 
Checks should be di awn to the order of “ W D Sti oud. Treasurer,” and 
mailed to E R Loveland, Executne Secretary, American College of Physi- 
cians, 4200 Pine Street, Philadelphia, Pa All tuition fees received by the 
College are tiansfcrred in bulk sum to the institution or director and faculty 
of each course 

Fcqi^hatwn — Inasmuch as this is a general announcement of the 
lourscs \Mthout the detailed outlines of courses and the lists of oflicers of 
instruction, the more complete and final bulletin for each course will be 
issued at a somewhat later dale An official registration foim will accom- 
pany that bulletin Registrations will be accepted m order of receipt. The 
maximal registration indicated for each course must be strictly adhered to 

The College will record all registrations with the respcctnc institutions 
offering courses A matriculation card will be sent to each registrant when 
his ivi Ins been paid in full 
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COURSE NO 1— ALLERGY 
(Fcbruar}' 2-14, 1942) 

The Roosevelt Hospital, Depaitment of Alleigy, 

New York, N Y 

Robert A Cooke, M D , F A C P , Ducttoi 
(Alinimal Registration, 6, Maximal Registration, 8) 

Fee, $40 00 

This course essentially will be a lepetition of the courses given under 
the auspices of the College by Dr. Cooke in 1940 and 1941 It will be de- 
voted to the practical and theoretical aspects of allergy There will be 
clinics, conferences, laboratory work and demonstrations Such conditions 
as asthma, perennial and seasonal (hay fevei ) coryza, urticaria, angio- 
cdema, eczema, dermatitis, gastrointestinal and ceiebral allergies, vernal 
catarrh and periarteritis nodosa uill be presented and studied in the dime 
and laborator}' Practical work will consist of history taking, physical ex- 
aminations, skin testing — direct and by passive transfer, and various lab- 
01 atory proceduies The laboratoiy^ will take up preparation of allergens. 
Dale reactions, bacterial and mold cultures, preparation of autogenous vac- 
cines, vital capacity studies, etc 

Registrants may obtain their lunches at the hospital 

COURSE NO 2— THE DIAGNOSIS AND TREATMENT OF 

HEART DISEASE 
(February 2-14, 1942) 

Massadiusetts General Hospital and the House of the Good Samaritan, 

Boston, Mass 

PaulD White, MD,F AC P, Dm ec^o; 

(Minimal Registration, 20; Maximal Registration, 30) 

Fee, $4000 

The couise will cover the fundamentals in the diagnosis and treatment 
of disorders of tlie heart and arculation Approximately half of the time 
will be devoted to demonstrations and small group instruction in pathology, 
electrocardiography, roentgenology, and the study of heart sounds and 
murmurs m the clinics and wards of the Massachusetts General Hospital 
and at the House of the Good Samaritan The remainder of the time will 
be devoted to clinics and clinical-pathological discussions of special phases 
of heart disease and its treatment, conducted by members of the Massachu- 
setts Greneral Hospital staff and by members of other hospital staffs in Bos- 
ton particularly qualified to discuss their subjects 
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COURSE NO 3— GENERAL MEDICINE 
(February 2—14, 1942) 

University of Califorma Medical School and Stanford Univeri 

of Medicine, San Francisco, Calif y ' ' 

William J Kerr, M D , F A C P , Directory 
Stacy R Mettier, M D , F A C P , Associate Director 
University of California Medical School 

Arthur L Bloomfield, M D , F A C P , Director 
Dwight L Wilbur, M D , F.A C P , Associate Director 
Stanford University School of Medicine 

(Minimal Registration, 20, Maximal Registration, not limited) 

Fee, $40 00 

This couise is designed to give a survey of the recent developments in 
all phases of general medicine Related topics will be presented m the form 
of symposia The lectures and discussions will be supported by clinics, 
ward demonstrations and clinical, pathologic and radiologic conferences 
Emphasis will be placed on some of the newer drugs, sudi as the sulfonamide 
preparations, and on endocrine products. Round table discussions will in- 
clude diseases of the gastrointestinal tract, the cardiovascular system and the 
respiratory tract Attention will be gfiven to new aspects of nutrition and 
of psychosomatic relationships in medicine There will be a s}mposium on 
new diagnostic procedures as uell as on the treatment of diseases of the 
blood 

The meetings will be held at the Unl^erslt} of California Hospital, the 
Stanford University Hospitals and the San Francisco Hospital 
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COURSE NO 4— INTERNAL MEDICINE 
(Febiuary 2-14, 1942) 

Johns Hopkins University Scliool of Medicine and University of Maryland 
School of Medicine, Baltimore, Md 

Warfield T Longcope, M D , F A C P , Diiector 
George W Thorn, M D , F A C P , Associate Du ecfor 
Johns Hopkins University School of Medicine 

Maurice C PiNcorrs, M D . F A C P , Dtiecfoi 
H Raymond Peters, M D , F A C P , Associate Directoi 
University of Mar 3 'land School of Medicine 

(Minimal Registration, 20, Maximal Registiation, 50) 

Fee, $40 00 

The Johns Hopkins University School of Medicine in collaboration with 
the University of Marjdand School of Medicine will offer a Postgraduate 
Course of Instruction in Chemotherapy, Hematology, Nutrition and Endo- 
crinology Each of the subjects will be allotted approximately one-fourth 
of the total available time 

Instiuction in Chemotheiapy will consist of a systematic review of the 
chemotherapy of bacterial infections which will be presented in six three- 
hour sessions This review will cover the following subjects pharmacol- 
ogy of the sulfonamide drugs, their mode of action, methods of administra- 
tion, toxicology, the role of immunity in response to chemotherapy, 
sulfonamide therapy in pneumonia, streptococcal infections, meningitis, 
gonococcal infections, urinary tract infections, baallary dysentery, staphylo- 
coccal infections, etc The subject matter will be presented in a series of 
lectures and clinics supplemented by round table discussion 

Instruction in Hematology will include a systematic survey of the field 
with particular emphasis on recent developments An essential feature of 
the course will be provision for individual study of the blood of representa- 
tive hematological diseases with a discussion of interpretation, diagnosis and 
treatment Physicians will be ? eqim ed to provide their own microscopes 
A session will be devoted to transfusions of blood, of plasma and of 
blood substitutes Problems connected with reactions to transfusions will 
be discussed The administration of blood banks will be considered 

Instruction in Nutrition will be concerned primarily with a discussion of 
recent advances m our knowledge of the metabolism of minerals and vita- 
mins Mineral and vitamin deficienaes will be considered m lectures and 
demonstrations imder the following headings physiological importance, clin- 
ical manifestations of deficiency, metliods of detection and treatment 
Instruction m Endocrinology will mclude studies of the chemical nature 
and physiological action of the various hoimones Clinical manifestations 
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of disturbances in adrenal, gonadal, pancreatic, parathyroid, pituitary and 
thyroid functions will be illustrated in clinics and discussed at round table 
conferences The relative efficacy of specific hormone preparations will be 
considered Particular attention will be directed to a discussion of tests 
which have proved their usefulness in the differential diagnosis of endocrine 
disorders It will be possible for small groups of physicians to participate 
m the daily ward visits on the Clinical Metabolic Unit of the Johns Hopkins 
Hospital 

At the Johns Hopkins University School of Medicine the instruction will 
be supervised not only by Drs Longcope and Thorn, Director and Asso- 
ciate Director of tlie course, but also by Drs M M Wmtrobe, Associate 
in Medicine, and W Barry Wood, Associate in Medicine 

COURSE NO 5— GASTROINTESTINAL DISEASES 

(February 2-7, 1942) 

Graduate Hospital, University of Pennsylvania, 

Philadelphia, Pa 

Henry L Bockus, M D , F A C P , Director 
(Minimal Registration, 20, Maximal Registiation, 48) 

Fee, $20 00 

Faculty. Thirty members of the Faculty of the Graduate and Under- 
graduate Schools of Medicine of the University of Pennsylvania 

A number of symposia have been arranged in order to emphasize recent 
advances in the diagnosis and trecitment of various digestive tract disorders 
These symposia include • 

(1) Value of Liver Function Tests in Diagnosis and Treatment, 

(2) Diagnosis of Chronic Gastritis, 

(3) Colonic Disorders, 

(4) Diseases of the Esophagus , 

(5) The Relationship of Nutritional Deficiency to Alimentary Tract Dis- 

ease , 

(6) Functional Diseases of the Digcstne Tract , 

(7) Regional Enteritis and Enterocolitis; 

(8) Pancreatic Disorders ; 

(9) Peptic Ulcer; 

(10) Achlorhydria 

The course includts six hours of practical demonstrations of gaslros- 
ptijn, «igmoidoscop\ , bile nucroscopj, intestinal parasites, coprologj and 
lutr function tests Se\eral periods of ward round demonstrations of m- 
tett>tm" ca'-e‘s and of clmieal pathological conferences arc included in the 
<ehcduk 
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Time • 8 30 a ni to 5 30 p m , Monday to Friday inclusive Saturday, 
9 00 a m. to 1 00 p in 

COURSE NO 6— ALLERGY 
(April 6-18, 1942) 

Washington Univeisity School of Medicine and 
Barnes Hospital, St Louis, Mo 

Harry L Alexander, M D , F A C P , Ditecto) 

(Minimal Registration, 6, Maximal Registration, 8) 

Fee, $40 00 

The purpo<5e of this course is to review intensively the subject of clinical 
allergy in both its thcoietic and practical aspects Informal lectures, clin- 
ics, demonstrations and examination of patients wull be devoted to the study 
of asthma, hay fever, allergic rhinitis, urticaria, eczemas, gastrointestinal 
and other manifestations of allergy 

Laboratoij' procedures will include demonstrations and practice of the 
preparation of allergens and autogenous vaccines, skin testing, cytologic ex- 
amination of sputum and nasal secretion and vital capacity determinations 

Practical work on assigned cases will consist of history taking, physical 
examination, skin testing, examination of secretions, and other relevant lab- 
oratory -work 

COURSE NO 7— ARTHRITIS AND RHEUMATIC DISEASES 

(April 13-18, 1942) 

The Mayo Foundation, University of Minnesota, and 
The Mayo dime, Rochester, Minn 

Philip S Hench, M D , F A C P , Director 
(Minimal Registration, 20, Maximal Registration, 35) 

Fee, $20 00 

This course will cover the diagnosis and treatment of the commoner dis- 
eases of muscles and joints, including muscular rheumatism, rheumatoid 
arthritis and osteo-arthritis Special emphasis will be placed on the treat- 
ment of gonorrheal arthritis by the sulfonamides, the treatment of rheuma- 
toid arthritis by gold salts, the diagnosis and treatment of gout, the treat- 
ment of suppurative arthritis and war wounds of joints 

Members of the staff of The Mayo Clinic and invited guest speakers will 
conduct the course under the supervision of Dr Philip S Hench and Dr 
Charles H Slocumb, of the service for rheumatic diseases at The Mayo 
Clinic 
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COURSE NO 8— PERIPHERAL VASCULAR DISEASES, 
INCLUDING HYPERTENSION 

(Apnl 6-18, 1942) 

The Mayo Foundation, Umversily of Minnesota, and 
The Mayo Clinic, Rochester, Mum 

Edgar V Allen, MD, FA CP, Director 
(Minimal Registration, 35; Maximal Registration, 100) 

Fee, $40 00 

This course will include a discussion of the physiology of tlie peripheral 
circulation, the syndrome of hjrpersensitive carotid sinus, occlusion of the 
inferior and superior vena cava, temperature of the skin as a measure of 
peripheral circulation, consideration of nail fold capillaries, venous pressuie, 
venography and infra-red photography, erythromelalgia, colorimetry, symp- 
toms of peripheral vascular disease, cervical rib and scalenus syndrome, 
graphic and audible recording of artenal murmurs, studies on the speed of 
arterial circulation, thromboangiitis obliterans, terminology and examination 
in peripheral vascular diseases, penartentis nodosa and “ vascular allergy,^’ 
arteriosclerosis obliterans, aneurysm and arteriovenous fistula, sudden 
arterial occlusion, diseases of minute blood vessels, temporal arteritis and 
cold allerg)', glomus tumor, varicose veins, phlebitis and other diseases of 
the veins, methods of investigation m peripheral vascular diseases and their 
clinical value, critical consideration of some methods of ti eatment of periph- 
cial vascular diseases, differential diagnosis in edema of the extremities, 
lymphedema, pulmonarj' hypertension, systemic hypertension, the retinae m 
hypertension, normal blood pressure and its physiologic variations, piediction 
of the development of hypei tension, classification of essential hypertension, 
hypertension and pregnancy, paroxysmal hypertension, arterioles in hyper- 
tension, treatment of hypertension, orthostatic tachycardia and hypotension, 
icnal insufficiency in hypertension, tlie electrocardiogram m h 3 pertcnsion, 
congestive heart failure due to hj'pertension, cxpciimcntal hypertension, his- 
tory and results of treatment of h)pertension with kidnc}' extract, occupation 
and ^ascular diseases, shock, arteriosclerosis and other conditions 

Instruction will be furnished by thirty-five physiologists, surgeons, in- 
ternists and pathologists, including sc\cral nationally recognized guest speak- 
ers Formal presentations, conferences and clinics will be gi\en 
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COURSE NO 9— GASTROINTESTINAL DISEASES 

(April 6-18, 1942) 

University of Chicago, The Scliool of Medicine, 

Billings Hospital, Chicago, 111 

Walter L Palmer, M D , F A C P , Duector 

(Minimal Registiation, 30, Maximal Registration, 75) 

Fee, $40 00 

The purpose of this couise is to leview the field of Gastio-enterology 
\Mtli particular leferencc to the etiology, patliogenesis, diagnosis and treat- 
ment of the diseases of the digestive tract The piogram will consist chiefly 
of lectures and discussions given b}’ authorities m the vanous subjects 
Ample opportunity for discussion will be allowed and encouraged 

Lectures will be given 111 Room M-137 of tlie Department of Medicine 
at tlie University of Chicago, Billings Hospital Registrants should report 
to this room when the course opens 

COURSE NO 10— INTERNAL MEDICINE 
(April 6-18, 1942) 

University of Minnesota Medical School, Minneapolis, Minn 
Cecil J Watson, MD, FACP, Duector 
(Minimal Registration, 30, Maximal Registration, 50) 

Fee, $40 00 

The continuation couise m Internal Medicine will be given at the Center 
for Continuation Study, Univeisity of Minnesota It will be of interest 
to members of the American College of Phjrsicians, qualified physicians who 
plan to apply for admission to the College, prospective candidates for the 
American Board of Internal Medicine and sucli other physicians who limit 
their practice mainly to Internal Medicine and are eligible for admission 
under the regulations 

The course will be presented m seven sections cardiovascular diseases, 
hematology, metabolism and endocrinology, infectious diseases, diseases of 
the gastrointestinal tract, pulmonary diseases and deficiency states The 
teaching program will consist of lectures, movies, clinics, demonstrations and 
lound table question and answei discussion periods Mimeographed out- 
lines of lectures and demonstrations will be supplied without extra charge 
Unless otherwise specified all classes will be held m the Center for Continua- 
tion Study Bus transportation will be furnished to all off-campus clinics 
and demonstrations A faculty of over forty teachers is being assembled 
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from the graduate school staff in Minneapolis and St Paul and The Mayo 
Foundation In addition, distinguished teadiers from other centers will 
take part Each part of the course will be presented by men who have given 
special attention to that sub-division of the subject 

The group will live m the Center for Continuation Study where pleasant, 
comfortable rooms and good meal service are available Rooms are from 
$6 25 to $8 75 a week Meals are $1 75 a day Parking in the Center for 
Continuation Study garage is $ 50 a day There will be a luncheon each day 
at which members of the faculty will conduct discussion periods Tea will 
be served at four o’clock Medical movies will be shown m the lounge after 
dinner The registrants will be able to make full use of the medical library 
facilities of the general library of the University of Minnesota, which is lo- 
cated just a short distance from the Center for Continuation Study. Rec- 
reation periods will be held on Wednesday and Saturday afternoons 

The course will start at 9 00 a m , April 6, and close at 2 00 p m , April 
18, 1942 A certificate of attendance will be issued by tlie Universitv nf 
Minnesota to all who attend the prescnbed number of exercises 


COURSE NO 11— TUBERCULOSIS 
(April 13-18, 1942) 

University of Colorado School of Medicine and Hospitals, 

Denver, Colo 


I 


James J Waring, M D , F A.C P , Director 
(Minimal Registration, 10; Maximal Registration, 25) 

Fee, $20 00 


The purpose of tins course is to review the most important clinical 
features of all stages of pulmonary tuberculosis Complications of tu- 
berculosis, especially trachco-broncliial tuberculosis and tuberculous effusions, 
with and without pneumothorax, \m11 be presented for discussion Demon- 
strations will be given of the tuberculin reaction and laboratory methods of 
diagnosis by animal inoculation and culture of the tubercle bacillus The 
class will have the opportunity daily to examine many patients w'lth minimal, 
moderately ad%anccd and far adNanced tuberculosis, manj'^ patients w'ith 
silicosis, patients suitable for varied fonns of collapse therapy, patients after 
phrenic operation, patients taking artiflcial pneumothorax, jiaticiits being 
treated by the Monaldi method for closure of cavity, patients after tlioraco- 
plaslj, after lobcctomj and after pneumonectomj Conferences centered 
around roenlgcn-ra\ films w'lll be held daiK 
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THE CLINICAL SYMPTOMS AND SIGNS OF 
VITAMIN B COMPLEX DEFICIENCY^ 

By William H SEBRELL,t M D , F A C P , Beihesda, Maiylaitd 

The s}'niptoms caused by deficiencies in various members of the vitamin 
B complex probably constitute our greatest medical problem in the de- 
ficiency field Theie aie eight known substances which may be called mem- 
bers of tlie vitamin B complex These are thiamin, riboflavin, nicotinic acid, 
pyndoxine, pantothenic acid, p-aminobenzoic acid, choline and mosiiol At 
least four of these appear to be needed by man These are thiamin, ribo- 
flavin, nicotinic acid and pyndoxine Deficiencies m the remaining known 
members of the B complex have been sho^vn to cause various symptoms in 
experimental animals 

It has been shown that a deficiency in pantothenic acid causes a graying 
of the hair m black rats, and Daft and Sebrell ^ have found that a hemor- 
rhagic necrosis of the adrenal glands in rats is caused by a deficiency in panto- 
tlienic acid Further observations on patients are necessary to determine 
whetlier or not this substance is needed by man 

A deficiency in choline causes a fatly liver, and it appears quite likely 
tliat this also may be a human essential 

It has been reported that a deficiency m inositol causes a loss of hair in 
mice, and Ansbacher ® has very recently reported that a deficiency in p-ammo- 
benzoic acid causes graying of hair in black rats The possible clinical im- 
portance of deficiencies m these substances remains to be determined In 
addition, these eight substances probably do not represent the entire vitamin 
B complex Evidence based on animal experimentation indicates that other 
unidentified substances probably are presoit 

*Read at the Boston meeting of the American College of Physicians, April 23, 1941 
t Chief, Division of Chemotherapy, National Institute of Heal^ U S Public Health 
Service, Bethesda, Maryland 


Copyright, 1942, by The American College of Physicians 
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Spies, Bean and Ashe ® have furnished us with clinical evidence on human 
pyndoxme deficiency They report symptoms of weakness and difficulty 
m walking whicli they were able to correlate with a low excretion of pyri- 
doxine and which improved under treatment with pyndoxme Spies, High- 
tower and Hubbard* and Jolhffe® also have independently reported that 
pyridoxine is beneficial in controlling some of the symptoms of paialysis 
agitans although it camiot be regarded as a specific for this disease We 
have treated approximately 30 very old and severe cases of paralysis agitans 
with large doses of pyndoxme without any apparent benefit It appears to 
be definitely indicated that in early cases of paralysis agitans it should be 
given thorough trial 

There is a wealth of clinical data on tlie symptomatology of thiamin, 
nicotinic acid and riboflavin deficiency Sydenstncker has discussed the 
symptoms of multiple deficiencies which are so commonly seen in the clinic 
All of you are familiar witli the gross symptoms of extreme tliiamin de- 
ficiency sucli as enlargement of the heart, extreme edema, tenderness of the 
calf muscles, weakness, hyperesthesia and neuritis which chaiacterize beii 
ben It IS die less extreme forms with which we are particulaily conceined 
m die United States Soma Weiss and Wilkins “ and Dustin, Weyler and 
Roberts ^ have directed special attention to heart changes Goodhart and 
Jolhffe®'” have called attention to the peripheral neuritis occuiring as a 
complicatioiT o'! ‘Jtlcohojism, and odier diseases in which there is interference 
with diiamin intake or utihza|i 9 nn^ .More recently die experimental work of 
Williams, Mason, Wildei and Smith has. diiected attention to a gioup of 
symptoms hitherto undescribed m early thiamin deficiency Their ob- 
servation^ made under controlled conditions, have shown that die early 
s}mptora» Cf thiamin deficiency may be undue anxiety, weakness, lack of 
mtere^aiida group of mental symptoms which would ordinarily be diag- 
nosM as ncvrosis The possible significance of thiamin deficiency in con- 
ditloiis such these is of the greatest clinical importance, especially since 
all of the dieto|.y data available to us indicate that thiamin-dcficicnt diets aie 
'cry prevalent m our population The best opinion now is that noimal 
adults icquire about 1 8 milligrams of thiamin a day 

Ihc sjmptoms of nicotinic acid deficiency as charactci ized by the t 3 'pical 
lesions of pellagra are also quite familiar The dermatitis which may be 
bullous, resembling m many wajs the early stages of a scvcic sunbum, 
ajipcars most frequently either on exposed surfaces or in regions subject 
to irritation Ho\vc\cr, there are many cases of nicotinic acid deficiency 
"Inch ha\c minimal skin lesions or no skin lesions at all These cases most 
frcquciulj show loss of weight, weakness, mental depression, and gastro- 
nni.-.tinal upset w-ith indigestion .md sometimes diarrhea 'J'hcrc is usually 
.i t eduction or absence of hydrochloric acid in the stomach In the stomatitis 
which aho l^ frequently found in these ca«:cs the longue is ii<'Ually red and 
there m.t\ 1 ,l cxicnsnt ulceration, the buccal lesions usually swarm with 



MTAAIIN B COMPLEX DEFICIENCY 


■955 


organisms of the Vincent’s type which may lead to an incorrect diagnosis of 
Vincent’s angina as repoited by King The patients usually complain of a 
burning oi scalded sensation in the moutli In addition to tins type of the 
disease, Cleckle} , Sydenstricker and Geeslin and Jolhlfe, Bowman, Rosen- 
blum and Fein have independently described an acute mental manifestation 
of nicotinic acid deficiency in which no skin lesions are seen These patients 
are eithei chronic alcoholics oi old people in whom there is a severe mental 
disturbance similar in many respects to cerebral aiteiiosclerosis They show 
delirium, an extreme mental confusion, and disorientation They may have 
sucking reflexes and cog wheel rigidities These cases are thought to repre- 
sent an acute nicotinic acid deficiency and seem to require large doses of 
nicotinic acid intravenously, folloAMng wliidi tlicy rapidly return to normal, 
where foimerly tlie death rate Avas extremely high The normal adult 
lequirement for nicotinic acid is probably about 18 milligrams daily 

The S 3 'mptoms of human riboflaMn deficiency were not recognized as a 
separate entity until late m 1938 * Since then several reports have appeared 
indicating tliat the condition is lather common The typical lesion is a 
macerated linear fissure in cacli angle of the mouth similar to a lesion which 
earlier had been called an angular stomatitis However, the entire lip is 
also involved The lips become scaly, appear to be chapped, and are shiny, 
reddened and denuded in appearance, especially along the line of closure 
For this reason the entire hp lesion has been designated cheilosis In many 
cases we also have seen a superficially eroded lesion located just inside the 
nares A fissure majr also occur in this area at the mucocutaneous junction 
The tongue takes on a red or slightly purplish color and can be distinguished 
from the bright red tongue of pellagra Many cases have a seborrheic der- 
matitis of v'arying extent which may be exceedingly mild, involving only the 
fold around the nares or the ejes These lesions consist of small greasy 
scales on a slightly erytliematous base In some instances the ears and other 
folds of the body are involved 

Some observ^ers have found cases in which there were hard seborrheic 
plugs across the bridge of the nose which have been designated as “ shark 
skin ” It was noted by Spies and his associates that many cases had eye 
sjmptoms such as photophobia and lacrimation, with reddening of the con- 
junctiva Bessey and Wolbach^® found vascularization of the cornea to 
be the earliest and most important manifestation of riboflavin deficiency in 
the rat, and Edcardt and Johnson have reported a high incidence of 
keratitis in rats on riboflavin deficient diets In retrospect it appears that 
die lesions of riboflavin deficiency were confused with pellagra in the older 
literature and were diagnosed as pellagra sine pellagra There are many 
references in the older literature to eye lesions accompanying pellagra The 
very early writers on pellagra, sudi as Soler“ (1791) and Rampoldi^® 
(1795), refer to such eye symptoms as inflammation of tlie cornea, corneal 
ulcers, and opacities Photophobia, mydriasis, conjunctivitis, pain, failing 
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vision, and superficial inflammation of the cornea have been described by 
other writers on pellagra It seems not imlikely now that m view of tlie 
close association frequently seen between riboflavin deficiency and pellagra, 
many of these lesions may have been due to riboflavin deficiency Spies, 
Vilter and Ashe "® have called attention to such lesions and stated that more 
than 70 per cent of the patients in their nutrition clinic with frequent recur- 
rences of pellagra, beri beri, or riboflavin deficiencies, also have visual dis- 
turbances Spies, Bean and Ashe*® noted that these disturbances disap- 
peared in from four to six days following the administration of riboflavin 
Following the demonstration by animal experimentation that keratitis was 
a manifestation of riboflavin deficienqr m the lat, and the clinical demon- 
stration by Spies and his associates that certain eye symptoms clear up on the 
administration of riboflavin, Kruse, Sydenstricker, Sebrell and Cleckley “* 
demonstrated that 47 patients with symptoms of photophobia, dimness of 
vision, burning sensation and circumcorneal injection, mydriasis, and iritis 
showed slit lamp evidence of a vascularizing keratitis In these patients, 
there was spectacular improvement following the administration dail}’ of 5 to 
15 milligrams of riboflavin Also, repeated slit lamp examination showed 
lapid resolution of the keratitis and emptying of the vessels in the coinca 

Johnson and Eckardt “ have also demonstrated that riboflaMn is of value 
in the treatment of rosacea keratitis It therefore appears that keratitis is 
definitely a part of the sjndrome caused by riboflavin deficiency 

Sebrell, Butler, Wooley and Isbell” have recently leported an extensive 
study on riboflavin balance These studies indicate that there is very rapid 
decrease in the urinar)’^ excretion of riboflavin follow'ing a decreased intake in 
tlie diet They also show that the human riboflavin requirement is approxi- 
mately 3 milligiams per da)^ for an adult woman This quantity of ribo- 
flavin can be obtained from a liberal diet In the treatment of liboflavin 
deficiency I w'ould recommend the use of not less than 6 milligrams pci da> 
and up to 15 milligrams Some cases seem to respond rather slowly to 
tlierap} It is not to be supposed that all cases having fissures at the angles 
of the mouth are due to riboflavin deficiency Pollack has recently seen 
such cases due to ill fitting dentures, bearing no relation to riboflcivin de- 
ficiency 

There is evidence to indicate that the above deficiency diseases are of the 
titmosi clinical importance in the United States and Dr Wilder has already 
discussed tlu nutrition program w'hich is designed to help prevent these de- 
ficiencies Dietar}* survej data show' that there are large numbers of people 
h\mg on diets which do not contain enough thiamin, nicotinic acid, or ribo- 
lla\in to meet what we consider to be adequate Ic\cls of intake Tin’s is 
p’-nhabh reflected in an enormous number of cast*, with mild sjniptoms of 
‘ icli r»f these deficienc} disease'., and it is excetdingl} difilnilt to make an csti- 
of the total number I lowevcr. from the number of patients apfiearhig 
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in (he clinics, wheie special effoits are being made to recognize these con- 
ditions and the number of patients showing vague symptoms of the above 
IjTics which improve on treatment with tliese vitamins, it is not unlikely that 
these deficiencies constitute one of our laigest medical problems From the 
point of Mcw of pre\entive medicine, tlie evidence is conclusive that there is a 
great opportunity to improve the health of tlie nation by increasing the vita- 
min B complex content of the diets of a considerable part of our population 
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SCARLET FEVER IMMUNIZATION 

By John A Toomey, M D , F A C P , Cleveland, Ohio 

There is need for a proceduie that will actively immunize susceptibles 
against scarlet fevci Such immunization is necessary for the personnel of 
contagious disease hospitals, preventoriums and orphan asylums , it is no less 
necessary for the young if the complications of scarlet fever are to be avoided 
However, the need may not seem apparent when it is noted that for the past 
40 3 'ears scarlet fever has been increasing in morbidity, but decreasing m 
mortality^ On the other hand, everyone will admit that the severity or 
mildness of the infection has no bearing on the degree or t 3 rpe of complica- 
tion whidi may occur 

The Dicks have described an immunizing toxin, the efficacy of which has 
been tested under the most adverse circumstances, le, among groups of 
nurses working in contagious disease hospitals In such institutions, Hek- 
toen and Johnson * reported a morbidity rate of 7 7 per cent, Place,” as high 
as 8 6 per cent, Benson and Rankin,* a variable rate, from 4 to 10 per cent, 
Anderson and Reinhardt,® 12 8 per cent in known positive Dick test reactors 
On an average, 12 per cent of tlie student nurses in this training school (City 
Hospital, Cleveland) have contracted scarlet fever In 1922, the attack rate 
was as high as 17 7 per cent 

Over 6,000 nurses have been admitted to the School of Nursing, City 
Hospital, Cleveland, during tlie past 20 years Out of such a group, it could 
be expected that at least 480 might contract scarlet fever If one considers 
tliat live dollars a day is a minimal charge for hospital care and that the 
scarlet fever patient is hospitalized for 30 days, it would cost the institution 
about $72,000 00 to care for such a number of cases Not only the cost, but 
inconvenience to tlie hospital and the time lost by nurses are items of admin- 
istration which have to be considered 

Since early 1925, immunization has been offered to all of our susceptible 
nurses An immunization record of each student was kept This included a 
record of all tests and procedures as well as past contagious and atopic dis- 
eases (figures 1 and 2) 

The Dick test was performed in 4,640 nurses Three thousand one 
hundred and four were found to be negative, and the remainder, 1,536, were 
positive reactors 

Some of our susceptible affiliate nurses (207) did not take contagious 
disease training, so that immunization was not compulsory 

* Read before the Twenty-fifth Annual Session of the American College of Physiaans, 
April 25, 1941, Boston, Mass 

From the Division of Contagious Diseases, City Hospital, and the Department of 
Pediatrics, Western Reserve University, Clevehind, Ohio 
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One thousand three hundred and twenty-nine susceptible nuises were 
active!} immunized, 1,273 by injecting toxins m tlie old standard doses of 
500, 2,000, 8,000, 25,000 and 80,000 units as recommended by the Scarlet 
Fever Commission, 41 received Lai son’s vaccine, 15 received toxin made 
from stock streptococci 

According to the Dicks." 95 pci cent of the nuises susceptible to scarlet 
fever can be immunized Rappaport* repoits tliat 99 5 per cent of 222 
nurses became completely immunized aftei the injection of toxin He states 
that since March, 1926 (report made m 1936), no student nurse has de- 
A eloped scarlet fever 

No cases developed among 298 susceptible nurses immunized by Andei- 
son,® whereas 15 of 449 nurses who received no immunizing doses contracted 
scarlet fever during the same period He and Reinhardt ® reported 7 failures 
out of 1,038 nurses immunized They analyzed the records of over 6,000 
individuals and found that the attack rates for tlie Dick negative group and 
for the Dick positive gioup, A\hich was later immunized, were but 0 7 per 
cent For the nine years included m their study, the affiliating hospitals that 
did not provide for immunization had a scarlet fever incidence among their 
nursing staffs four times as great as tliat found m the immunized hospitals 
Toyoda et al ® report that among the non-immunized, 43 3 out of 1,000 
persons Avere infected, Avhereas among those completely immunized, the 
rate Avas only one per 1,000 Henry “ recalls that m 1926 and for seven 
}ears tliereafter there Avere no cases of scarlet fever that developed m phy- 
sicians or nurses fully immunized The subsequent Director of Public 
Health of his aty Avas persuaded to abandon the compulsory immunization 
program, and the disease again reappeared m tlie physicians and nurses 
TAvelve cases developed among the peisonnel before reimmunization was 
started Knights immunized a small number of nurses and decided that 
tlie results Avere encouraging enough to warrant continuing the immunization 
of nurses who gave no history of having had scarlet fever In 1934, Benson 
and Rankin* of Edinburg detailed nine years’ experience with active im- 
munization Seven of their nuises contracted the disease, but only one 
of these liad been immunized 

Place® reported that the majority of their nurses had been immunized 
since 1925 The attack rate among susc^tible nurses was 8 6 per cent, 
between 1925 and 1936, the rate among 1,446 nurses serving in the ward 
was 1 3 per cent or 20 nuises Only three failures of immunization were 
described, one of which never became negative even after two series of in- 
jections Two of the three had positive Didc tests, one before and one at the 
onset of the scarlet fevei , one was not tested It is significant that the drop 
from 8 6 per cent to 1 3 per cent in this series was not associated with a 
corresponding decrease of scarlet fever among nurses m general of this 
region One hundred and twenty-seven nurses became ill with scarlet fever 
and were admitted to the hospital between 1913 and 1924, during the next 
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12 years, there were 100 This decrease in the number of scarlet fever 
cases among the nurses was not due to the fact that there was a decrease 
in the incidence of scarlet fever; in fact, the morbidity had increased. 

Not one of Platou’s 164 immumzed susceptible nurses had scarlet fever 
during a period of four years, whereas the disease developed in eight out 
of 150 non-affiliated students 

Hektoen and Jolmson - state that not one of 200 immunized susceptibles 
developed scarlet fever and that of 614 nurses taken into the Service since 
the Dick test came into use, tliree or 0 S per cent had scarlet fever Only 
one of tlieir nurses developed scarlet fever since December 1, 1927 (report 
1934) 

Results of Active Immunization at City Hospital, Cleveland 

Not all of the 1,273 individuals immunized received the full live doses 
as recommended by the Scarlet Fever Commission (table 1) , 155 had from 
one to four doses, 1,118, five or more Immunization was discontinued 
and the nurse received less than five doses if the reactions became too se- 
^ere, if she returned to her own school or for many other reasons. 

Active immunization against diphtheria as well as scarlet fever is some- 
times condemned because individuals previously injected witli vaccine anti- 
gens have contracted the disease Sucli condemnation is never meiited if 
no effort has been made to find out whetlier the susceptibles have been im- 
munized The only way one can be sure tliat a patient has been immunized 
IS by doing a Dick test after the immunization procedure has been completed 

The results of immunization are contained m table 1 

Table I 
Immunization 

Total Number Nurses to Be Immunized 1273 Total Number of Negative Reactions 


bnl> 1 dose gi\cn 6 After Immunization . 1181 

Two doses gi\cn 46 Negative after 1 dose 1 

Three doses gnen • 49 Ncgatnc after 2 doses 34 

Four doses given 54 Ncgatnc after 3 doses 31 

Fnc doses gnen 1118 Negative aftei 4 doses 33 

(29 gnen 2 senes of injections) Negative after 5 or more doses 1082 

Still positne 92 


KIcven hundred and eightj^-onc or 92 7 per cent of the 1,273 susceptibles 
became negative reactors Ninety-two or a little over 7 per cent were still 
positit c 

Frequently, when the Dick test is repeated in immunized individuals, it 
may be found supposedly positne and about it will be an area of redness and 
intluraiion Sometimes, a second immunizing series may be given and still 
the reactions are positne, often with marked local reactions Many of these 
rtsuhs are spunom When such people arc tested with control as well as 
Dick to\in, It may he found that the marked local reactions arc due to the 
^xutioi rather than to the toxin itself and that the individuals actually' are 



SCVRLCT FEVER IMMUNIZATION 


963 


negative even though they do have a marked local reaction around the 
injection 

When, foi some reason it became necessary to stop immunization short 
of hi e doses, a skin test was done at die same time it would have been per- 
formed had the nurses continued with die group m which diey had started 
One of the six icceiving one jmmunizing dose had a negative leaction Of 
the 155 leceiving only from one to four doses, 99 seemed to have had some 
benefit since they became negative reactors This does not mean that they 
were completely immunized, th^ may have been merely immunized against 
at least one skin test dose 

Sixty-five of the susceptible nurses contracted scarlet fever, 49 of them 
becoming ill during die course of immunization Actually, only 16 given 
the full dose of antigen recommended developed the disease (table 2) 

Table II 

Number Developing Scarlet Fever 
During intcr\al between positive test and 


planned first immunizmg dose 41 

After one dose 2 

“ two doses 4 

“ three " 2 

“ five " or more 16 


Ignoring the 49 who developed scarlet fever during or before immuniza- 
tion was started, there were 16 cases, or a little over 1 per cent of the total 
1,273 individuals immunized, who developed the disease 

On admission to the hospital, eight of diese nurses load acquired some 
immunity and were negative reactors to the Didc test, eight were still 
positive 

The case histones of these 16 cases bear analyses (table 3) In seven, 
the attacks were mild, in three, moderate, in five, severe, in one, the diagnosis 
was questionable The reactions to the test bear no relation to the severity 
of the subsequent attacks of scarlet fever Actually, eight had not been 
immunized, thus, there remained eight failures 

Reactions 

Reactions occur with any kind of an immunizing procedure Sometimes 
tliese may be as severe as the disease itself It might be considered axiomatic 
that the more closely the symptoms produced by the antigen products re- 
semble those of the disease, tlie better is the chance of immumzmg the 
susceptible 

The reactions to scarlet fever immumzation are either local or general, 
or botli In the local category are redness, induration and sometimes an 
erysipeloid inflammatory reaction around the point of injection, lymphangitis, 
local adenitis, pain on activating the arm, fever, etc The Dicks ® believe 
that the more highly susceptible an individual is, the more apt is he to liave a 
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Nur>-cs Who Developed Scarlet Fever and Who Had Five or More Doses of Scarlet Fever To\m 
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icaction after tlie first dose It has been difficult for me to tell which of the 
fi^ e doses woufd cause a i eaction , nor have I been able to foretell what kind 
of a icaction to expect Sonielimes reactions will occur about superficially 
injected toxin 

General reactions include malaise, nausea, headache, high fever, a scar- 
latiniform lasb, vomiting, diarihea, adenitis, arthritis, etc An arthritic, in 
my expel lencc, is never desensitized by lepeated injections of scarlet fever 
toxin to the point where he may not have reactions following subsequent 
increased injections of the toxin Aithiitis, occurring duiing active im- 
munization IS due to the toxin (Healey Sometimes, when it is injected 
deeply, absorption \m11 take jilace too quickly and cause general sjmiptoms 
Benson and Rankin * reported that 14 pei cent of 143 nurses immunized had 
constitutional symptoms 

The total number of reactions m the group fiom City Hospital, Cleveland 
IS noted in table 4 


Table IV 
Reactions 



Doses 

Total No 

1 

2 

3 

4 

5 or more 

Reactions 

58 

77 

84 

77 

68 

364 

Local 

11 

7 

6 

11 

3 

38 

General 

47 

70 

78 

66 

65 

326 

1 


Number of nurses having reactions 131 (10 2 %) 


One hundred and thirty-one or 10 2 per cent of the nurses injected had 
reactions at some time or other Rappapoit^ repoited that 80 per cent or 
31 of the nurses in the class of 1931 and 1(X) per cent or 35 in that of 1932 
load reactions after the five doses of toxin Between 1924 and 1935, he 
tested 439 nurses, of whom 249 or 56 7 per cent were found susceptible and 
immunized He then started to inject smaller amounts more frequently 
He began with 150 skin test units , the subsequent doses were 300, 600, 1,200, 
2,500, 5,000, 10,000, 20,000, 40,000 and 80,000 skin test units for each 
dose, respectively — a total of 159,750 skin test doses or 38 3 per cent more 
toxin than when the usual five doses (standard doses prior to 1940) were 
given 

The amount of skin test doses of toxin now recommended by the Scarlet 
Fever Commission and injected subcutaneously is as follows 650, 2,500, 
10,000, 30,000 and 100,000 skin test doses If the patient has a severe 
reaction to the initial dose or to the skin test, the subsequent injections should 
be decreased in amount and the number of injections increased Adrenalin 
IS sometimes given with the toxin in doses of about 02cc to03cc of a 
1 1000 solution In a highly sensitive mdividual, one may start with one- 
fourth and increase to one-half of the original recommended dose, the next 
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time going back to the initial dose If at any time there is a marked 
reaction, it might be advisable to revert to the last standard dose and then to 
start again with a quarter of that recommended Eacli sucli susceptible is an 
individual problem 

Negative Dick Tests and Development of Scarlet Fever 

Seventy-six nurses were admitted witli scarlet fever who had had nega- 
tive Dick tests from one day to five years piior to contracting the disease 
(table 5 ) This was 2 per cent of the negative reactors 


Table V 


Interval after 

Test Disease 
Contracted 

No 

Interval after 

Test Disease 
Contracted 

No 

Interval after 

Test Disease 
Contracted 

No 

1 day 


1 month 

mm 

1 yr 

6 

2 days 


2 months 

mm 

1 yr , 1 mo 

1 

3 “ 

1 

3 “ 

WSm 

1 ", 2 " 

1 

4 " 

2 

4 “ 

mm 

1 " , 6 " 

2 

S “ 

1 

5 " 


1 " , 8 " 

2 

7 •* 

1 

7 •• 


2 “ 

3 

14 <• 

1 

8 " 


2 " , S " 

1 




■1 

S " 

1 


Despite their previous repoits, the 76 individuals previously found nega- 
tive were again Dick tested on admission to the hospital Eight leactions 
could not be read accurately because of the rash , 25 had lost their immunity 
and were definitely positive reactors on admission, while 43 w'cre still nega- 
tive This w'ould give a corrected morbidity of 1 per cent in the exposed 
negative rcactois There may be some question about the results with one 
test dose, so that for the sake of accuracy, they w'ei e also tested to one, two, 
three and five skin test doses and found to be negatne 

There arc many reasons why a Dick test may be ncgati\c and ci roneously 
so This could explain some, but certainly not the majority of aberrant 
results A negatne reaction nia} occur if the Dick test material is not up to 
standard because it has not been kept properly and in accoi dance w'llh the 
specifications 

There is only a minute amount of toxin in the skin lest dose This 
'•mall amount niaj be easily neutralized or dcstro>cd by some factor — 
soap, alcohol, iodine and the like The skin lest is a quantitative one, in- 
dicating the presence of a certain amount of antitoxin in the blood .stream, 
thus, quaiUitati\e exposure greater than the usual niaj initiate scarlet fc\tr 
111 an nulnicliiat who has protection again<t the ordinarj doses of antigen 
to which he woukl customanlj he cxpo-cd 

In doing a Dick test the skin imi'Jl he drj and cleansed of alcohol and 
other diMiifetting agints Xecdks and s\ringcs imi‘-t he absohitel> drv , 
the water in thi barrel and medic should he blown rnit Xcedlts and 
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syiinges should not be boiled in tap watei The dose of toxin must be 
accurately nieasuied The injection should be into the skin, and it should 
be read at the piopci time All the factois compared should be the same 
under all given ciicumstanccs 

The Dicks” rcpoited 20,956 peisons with negative Diek tests, who, with 
but one exception had gone thiough at least one epidemic without contract- 
ing seal let fever Platou^" collected reports on 20,000 immunized indi- 
viduals and found that only one had developed the disease 

Speaking of failures to immunize, Anderson and Reinhardt ” stated tliat 
no biological phaiomenon is mathematically exact, and that similar figures 
aie cncounteied in dealing ivith othci immune icactions 

Does the Toxic Antigen Protect Only Against the Rash ^ 

Some individuals feel that all tliat is accomplished by giving scarlet fever 
toxin IS to immunize against the toxin that produces the rash They feel 
that immunized persons may still become ill with streptococci which cause 
scarlet fever In fact, some believe that tlie number of colds, sore throats, 
etc in this group is increased As Place * states, “ whether the standard 
toxin will protect immunized persons against most clinical effects of scarlet 
fe\ei and especially whether such immunized persons are protected against 
infection or only against the toxin” can be determined only by collective 
experiences under actual conditions of exposure My own experience, how- 
ever, has been quite fortunate There is a rule at the City Hospital, Cleve- 
land to the effect that nurses and all other personnel on any service contract- 
ing a sore throat or any upper respiratory infection are immediately isolated 
in the Contagious Disease Hospital This has given me an opportunity to 
evaluate the results, and I can definitely conclude that there has been no in- 
crease in tlie number of nurses who have contracted scarlet fever or who 
liave contracted streptococcic sore throat, in fact, I think tliere has been a 
very definite decrease Only duiing epidemics, has there been a marked 
increase in the number of such patients admitted, and then we have those 
irrespective of whethei they haiie been immunized or not It is my im- 
pression tliat tliere has been a decrease in tlie number of nurses who have 
developed tliese types of acute upper respiratory infections 

Benson and Rankin” gave definite figures on this point and concluded 
that tliere was no increase m the incidence, of tonsillitis during an observa- 
tion period from 1919-1933 In the 12 years before immunization. Place ® 
had 65 nuises, or 64 per cent, admitted with stieptococcus infections other 
than scarlet fever, since immunization, there were 67 oi 4 6 per cent 

How Long Does Immunity Last? 

Anderson and Reinhardt ® state that immunity lasts at least tliree years 
Our experiences do not extend beyond three years, after whidi nurses leave 
the hospital, and we lose control of the individual In a small series (100) 
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we have been able to do Dick tests five years after a negative Dick test had 
been produced and have found that approximately 72 per cent were still 
negative We have personal knowledge of an orphanage where the children 
have been immunized and where they have gone through several epidemics 
The time interval has been at least 9 or 10 years, and the resident population 
still seems to be immunized and protected If it is realized tliat there is a 
process of natural immunization constantly going on in children and that at 
least 65 per cent of adults may be immunized b)' the time they are be- 
tween 20 and 30 years, it will be seen that an immunization procedure which 
protects children in the younger age group (from 5 to 6 3'eais) may be suf- 
ficient to give tliem enough immunity so that with the additional stimulus 
obtained from frequent exposure, they ma)^ become peimanently immunized 
against this disease The Dicks ^ state that the duration of immunity lasts 
approximately 12 3»ears (90 per cent) 

Do Immunized Individuals Become Carriers? 

This question is easily answered The best place in the world to ascer- 
tain the presence of a carrier state is in a contagious disease hospital wheie 
there is a constant chance for the exposor to contact exposees, a most severe 
experimental test If muses were made earners then we should have an 
increase 111 the number of scailct fever cross infections in the contagious 
disease hospital No other hospital has lepoi ted an increase, and we actuall3’ 
lla^e had a decrease in hospital cross infections 

Larson’s Scarlet Fever Toxoid 

Another t3'pe of antigen used to immunize against scarlet fever is ricino- 
Icatcd toxoid introduced by Lai son and his associates in 1926” They le- 
1)01 ted 77.3 per cent of positive skin tests becoming negative in eight days 
and 97 per cent in three ueeks after tlie use of this antigen Some of this 
vaccine material was obtained from Dr Larson in 1926 and tried in a group 
of 41 nurses The results aic contained in table 6 

1 \i»i r VI 

I-.irSfOn’<i \ntiK4n (fir«-t rln'-o 0 5 rr , .ill olhors 1 < t ) ‘JJ siisLcptiliks 

Rnrtfon lo Diet, Toxin 

1 1 rert i\ cri 1 and 2ik! c 15 tiCR i u or ksialci 

26 rciininintr K'ttnfd Ini .intl 4th doH.*- 10 " 8 9 " " 

16 rciii tiiiinf' retened 5lh iiid 6ih do-c* S ** I " '* 

11 rtni.imine nuni'd 7 to 17 du^r^ i " 

6 prrsNttritlj po-ilnt 

'Iwo nurse** who were ntgaii\c icactors* to the Dick test and had been 
ininmnizcd with Larson'** toxin contracted «!carltt fc\ci , one had a mild 
ut.uk; the other dit*l Tiie hi'^torits of the two who contracted **carlct 
uxtraK outlined in t.abk 7 
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Piotection was esUblishcd in some of the susceptibles injected The ex- 
periment was discontinued, however, because the reactions seemed nearly as 
severe as those following the Dick toxin, and the immunizing results were 
no better 


Tahli: VII 
Larson's Vaccina 


Name 

First Test 

Other Tests 

Immunized 

Date of 
Scarlet 
Fever 

Type of Disease 

I M 

E K 

pos 8/5/26 
pos 10/^26 

neg 11/8/26 

13 injections 

S 

1/9/27 

1/25/27 

Mild 

Died, hemorrhagic 


Gabritchewsky’s Vaccine 

This is a mixtuie of killed stieptococci and stieptococci toxin Benson 
and Rankin * refer to several workeis who used tins material (Mstibowsky, 
Koischun and Spirina, Hoffmann, Sparrow, Zlatogoroff) The impression 
gamed is that the morbiditj and mortality rates of scarlet fever were les- 
sened after its use Zlatogoioff concluded that the vaccination had a 
favoiable effect on both morbidity and mortality, but tliat this was short 
lived 

Veldee’s Formalinized Toxin 

Veldee“ has leported favorably on formalinized toxin Futagi,^^ using 
a toxoid, reported that over 84 per cent of a group of susceptibles given four 
injections of the solution were rendered Dick negative Formalinized 
toxin was used by Anderson,® who found that it caused so few reactions 
that It has been accorded a leady and popular acceptance in all groups to which 
it has been offered He concluded that it had an appreciable immunizing 
value as measured both by Dick tests and by protection against clinically 
recognized scarlet fever He felt, however, that this immunizing effect was 
not as gieat as tliat which followed the use of the standard five injections of 
Dick toxin He concluded that as admmisteied it is a less potent immuniz- 
ing agent than Dick toxin, for only about SO per cent of those susceptibles 
treated with formalinized toxin aie rendeied Dick negative m contrast to 
90 to 95 per cent after the Dick toxin Benson and Rankin * believe that 
toxins tend to lose their antigenicity when formalinized 

Streptococcus Toxins 

Park and SpiegeP® stated that it was quite possible that there were 
stiains of streptococci which had the power to produce scarlet rash-producing 
toxins different from the staiidaid Dick strains Kirkbride and Wheeler “ 
reported on a person found susceptible to the Dochez toxin and not to the 
Dick or Williams toxin 
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\\nicn the Dick test A\as liist used by us in the Division of Contagious 
Diseases, City Hospital, Cleveland, a test uas done in each scailet fever pa- 
tient on admission to the hospital A positive test uould iinariably become 
negative within a month In 1929, the icsults of the skin tests done on 
scarlet fever patients on admission weie eiiatic In 1933, the number of 
positive leactois became higher, but still tlieie were many exceptions Pei- 
haps we dealt with epidemics caused by diffeient stiains of stieptococci ■*' 
This would explain why muses \\ith negative Dick tests, ncAeithelcss, de- 
velop scarlet fevei 

It has been stated that the stieptococci causing scarlet fe\ci and cn- 
sipelas must be different, because clinically, er 3 'sipelas is a diffeient disease 
fiom scarlet fcvei, although botli aie caused bj* stieptococci This con- 
clusion does not follow. Erj'sipelas frequentlj* follous. but laiel}* piecedcs 

Table VIII 


Nurses Who Had Streptococcus Toxins and Who Dc\ eloped Scarlet Fc\ cr 


Name 

Fit^t Test 

Other Tests 

Immunized 

Dntc of 
Scxrlet 
Few 

T\ pe of Dtectee 

H H 

pos 2/2/32 

pos Dec *31, pos 4/4/32, 
pos 5/12/32, neg on dis- 
charge 

5 injections 

5/11/32 

seiereh ill 

V B 

pos 10/13/31 

neg 1, 2 and 5 skin test 
doses after injection, neg 
12/31/31 

pos after 1932, pos Feb 
*32. pos. 3/23/32 

6 

12/30/31 

mod sevcic 

R G 

pos 1/19/32, 
pos 2/2/32 

5 

3/22/32 

seierc 

E H 

pos 10/5/31 

neg 1/11/32, pos 2/2/33, 
neg on discharge 

6 

2/1/33 

mod seicic 

A N 

pos 2/2/32 

pos after injection, pos 
3/31/32 

5 

3/30/32 

moderate 

D R 

pos 2/2/32 

neg 4/4/32, neg 6/14/32 

5 

6/13/32 

mod sex ere 

V C 

pos 10/13/31 

neg 1/8/32, neg 1/23/32 

6 

1/22/32 

sox ere 


scarlet fever Theie is antitoxin in the blood seium of er 3 *sipelas patients 
at the ver}^ time thej* get erj^sipelas The clinical entity call^ er 3 ’sipelas can 
best be explained b 3 * stating tliat it is reall 3 ’ notliing more than a local, 
massive, alleigic t 3 ’pe of leaction occurimg m an individual who has plent 3 - 
of immumt 3 ^ against the stieptococci, but who is sensitive to the protein 
products of tlie stieptococcus oigaiiisni 

It was decided to manufacture toxin from other strains and to deteimmc 
if the 3 ^ could be used m immunization Ten stiams neie used, including two 
Dick and one Dochez Eacli stiain was planted m 14 flasks of 0 5 per cent 
glucose broth This was lepeated daily for 14 da 3 *s TMent 3 *-foui hours 
after the first inoculation and daify thereaftei, the toxin contained in one 
flask from each culture growth was hai vested Theic nas great difficult 3 ' 
in standardization, but the conclusions were obvious The Dick and Dochez 
stiains produced a Inghb* potent toxin in a vei 3 * short tune (24 to 48 horns) 














